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PREFACt 


The  United  States  Army  Medical  Bioengineering  Research  and  Development 
Laboratory  (USAMBRDL ),  a  subordinate  unit  of  the  United  States  Army  Medical 
Research  and  Development  Command  (USAMRDC),  is  located  at  Fort  Detrick, 
Maryland,  at  the  apex  of  a  triangle  between  Baltimore  and  Washington  on 
the  outskirts  of  the  City  of  Frederick. 

The  unit  was  established  on  1  Septerber  1972  by  the  merger  of  the 
US  Army  Medical  Equipment  Research  and  Development  Laboratory  (USAMERUL) 
and  the  US  Army  Medical  Biomechanical  Research  Laboratory  (USAMBRL).  On 
1  July  1973,  USAMBRDL  was  directed  to  absorb  the  resources  and  mission  of 
the  US  Army  Medical  Environmental  Engineering  Research  Unit  (USAMEERU), 
located  at  Aberdeen  Proving  Ground  (Ed9«wood  Arsenal),  Maryland.  This 
action  was  completed  on  30  October  1973,  with  the  simultaneous  discontinua¬ 
tion  of  USA1CERU  and  the  formation  of  the  Environmental  Protection  Research 
Division  within  USAMBRDL.  By  September  1974,  all  of  the  division’s  per¬ 
sonnel  and  material  resources  had  been  relocated  to  Fort  Detrick. 

Organized  In  September  1921  at  Carlisle  Barracks,  Pennsylvania,  the 
former  USAMtRDL  was  established  to  provide  engineering  development  of 
medical  items  required  for  field  use  of  the  Army.  During  the  years 
19  46-19  5  7  the  laboratory  was  under  the  contnand  of  the  former  Army-Navy 
Medical  Procurement  Office,  and  in  1948  was  moved  to  Fort  Totten,  New  York. 
Subsequently,  under  the  technical  supervision  of  the  Armed  Services  Medical 
Materiel  Coordination  Committee,  It  came  under  complete  control  of  the 
Army  in  June  1962  as  a  subordinate  element  of  The  Surgeon  General's 
Research  and  Development  Cormand.  USAMERDL  through  the  years  continued 
to  develop  and  improve  upon  medical  materiel  peculiar  to  the  needs  of 
the  Armed  Forces. 

Established  In  1946  by  the  Army  Medical  Service,  the  former  USAMBRL 
was  originally  known  as  the  Army  Hand  Laboratory,  and  later  changed  to 
Army  Prosthetics  Research  Laboratory  (APRL).  During  the  early  years, 

APRL  research  Involved  the  development  of  new  prosthetic  devices. 

Around  1955,  the  research  effort  became  more  diversified  and  Included 
the  development  of  new  surgical  repair  materials.  With  the  expansion 
of  the  mission  to  include  Internal  body  prosthetics,  the  name  of  the 
laboratory  was  changed  in  1963  to  US  Army  Biomechanical  Research 
Laboratory. 

The  former  USAMEERU  was  activated  on  1  July  1972.  USAMEERU  repre¬ 
sented  a  major  Army  "first-  since  its  mission,  which  was  to  conduct 
continuing  environmental  health  engineering  research  In  support  of  The 
Surgeon  General's  responsibilities  in  air  and  water  pollution  control 
and  abatement. 


Today,  USAMURDl's  facilities  are  housed  in  five  separate  buildings 
and  a  wastewater  pilot  plant  on  Fort  Detrick  with  total  floor  space 
exceeding  100,000  square  feet.  In  addition,  the  laboratory  maintains 
a  small  technical  coordinating  office  at  Aberdeen  Proving  Ground, 

Maryland  (Edgewood  area).  Although  geographic  separation  tends  to 
isolate  functions  and  stretch  communication  lines,  laboratory  person¬ 
nel  have  proved  resourceful  In  minimizing  these  problems. 

With  the  exceptions  that  USAM8RDL  no  longer  performs  research  in 
the  area  of  prosthetic  devices  or  surgical  materlels  and  there  Is  much 
greater  em>has1s  on  pest  management  research,  current  missions  can  be 
traced  back  to  the  original  three  1 aboratorl es .  Not  surprisingly,  these 
missions  reflect  a  highly  Interdisciplinary  staff  and  the  need  for  a 
responsive  and  flexible  management  structure.  Current  missions  are  as 
fol lows: 

Conducts  In-house  and  extramural  research,  development  and  acquisi¬ 
tion  of  medical,  dental  and  pest  management  materiel  on  a  continuing 
basis  for  the  Army  and  on  an  as  required  basis  for  the  Navy  and  Air  Force. 
This  Includes  managing  the  developer's  portion  of  the  AMEDD  materiel  life 
cycle  and  products  Improvement  programs,  coordinating  an  Integrated  pest 
management  program,  and  constructing  Initial  pilot  prototypes,  test  models, 
and  producing  limited  quantities  of  medical  materiel  to  support  urgent 
military  requirements. 

Conducts  confjrehenslve  basic  and  applied  research  and  management  of 
research  contracts  In  support  of  all  The  Surgeon  General's  responsibilities 
In  environmental  protection  to  Include  air,  land  and  water  pollution  con¬ 
trol  and  solid,  hazardous/toxic  wastes  and  pesticide  disposal;  and  occu¬ 
pational  health  associated  with  exposure  to  chemicals. 


To  accomplish  these  missions,  the  laboratory  Is  authorized  131  posi¬ 
tions  consisting  of  17  officers,  one  warrant  officer,  11  enlisted  person¬ 
nel,  103  general  schedule  clvl Hans  and  nine  wage  grade  civilians.  In 
addition,  the  personnel  complement  Is  enhanced  through  various  cooperative 
training  programs  with  universities,  colleges  and  other  government  agen¬ 
cies.  Professional  disciplines  represented  In  the  organization  Include: 


Aquatic  Biology 

Biomedical  Engineering 

Chemical  Engineering 

Chemistry 

Computer  Sciences 

Electrical  Engineering 

Electronic  Engineering 

Engineering  Crafts  &  Drafting 

Entomology 

General  Engineering 


Graphic  and  Photographic  Arts 

Microbiology/Virology 

Mechanical  Engineering 

Operations  Research 

Pathology 

Physiology 

Sanitary  Engineering 
Statistics 

To  x  1  co  1  ogy /Pha  rma  co  1  ogy 
Veterinary  Medicine 
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23.  (U)  To  adapt  the  present  Instrumentation  for  use  with  capillary  gas  chromato¬ 
graphic  columns.  To  support  other  in-house  or  extramural  research  projects  through 
the  Identification  of  unknown  compounds  In  the  areas  of  pesticide  disposal,  trace 
organics  In  water,  hazardous  waste  disposal,  and  Installation  restoration  standards. 

24.  (U)  Techniques  for  using  capillary  columns  will  be  applied  from  the  literature 
and  from  other  laboratories  actively  engaged  In  capillary  gas  chromatography/mass 
spectrometry.  Analytical  approaches  will  be  tailored  to  meet  specific  requirements 
for  determination  of  unknowns  as  they  occur. 


25.  (U) 
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7710  -  7809.  The  mass  spectrometer  was  used  to  determine  the  various  com- 
of  the  emulsifiers  used  In  commercial  and  DA  dlazlnon  formulations, 
of  the  dechlorination  of  arochlores  and  chlordane  formulations  were  deter- 
Purlty  and  composition  of  compounds  were  determined  for  compounds  to  be 
toxicity  testing  In  conjunction  with  the  Installation  restoration  effort, 
surfactants  were  tentatively  Identified  In  two  formulations  of  Aqueous 
mlng  Foam.  This  effort  will  become  part  of  water  and  wastnvater  analytical 
and  will  not  be  a  separate  research  work  unit. 
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TITLE:  Development  and  Application  of  Gas  Chromatography /Hass  Spectrometry 
Techniques  for  Army  Environmental  Studies 

WORK  UNIT  HO:  121 

AGENCY  ACCESSION:  DA  OB  6186 

PRINCIPAL  INVESTIGATOR:  Cooper.  W.J. 


BACKGROUND 

Gas  chromatography  combined  with  mass  spectrometry  Is  a  valuable  analytical 
tool.  Gas  chromatography  Is  used  to  separate  and  quantitate  components  In 
complex  mixtures  of  volatile  organic  compounds.  Mass  spectrometry  Is  used 
In  the  Identification  of  unknown  compounds.  Thus,  the  advent  In  the  middle 
1960's  of  conblned  gas  chronatography/mass  spectrometry  (GC/MS)  has  led  to 
a  relatively  rapid  method  for  separating  and  Identifying  Individual  organic 
compoixids  when  they  are  present  In  a  complex  mixture.  Mixtures  of  Indi¬ 
vidually  synthesized  compounds  can  also  be  confirmed  by  conventional  methods 
of  sample  Introduction,  using  either  direct  probe  or  batch  inlet  systems. 

The  gas  chromatograph  can  be  equipped  with  various  types  of  packed  col  inns 
or  capillary  columns  for  high  resolution  gas  chromatography .  The  mass 
spectrometer  can  be  operated  with  the  traditional  electron  impact  source  or 
with  the  combined  electron  impact/ chemical  Ionization  source.  The  advant¬ 
age  of  chemical  Ionization  Is  Its  ability  to  produce  molecular  Ions 
which  undergo  less  f ragnentatlon  In  the  source  and  therefore  are  useful  In 
molecular  weight  determination. 

The  use  of  GC/MS  Is  wel  1- documented  In  the  literature  as  It  applies  to 
general  environmental  problems.  As  It  applies  to  the  mission  of  the  EPRD 
It  has  been  used  to  determine  the  chemical  degradation  products  of  pesti¬ 
cides  and  pesticide  formulations,  to  confirm  the  Identification  of  phenol 
derivatives  used  for  phenolic  determinations  In  water  for  reuse,  and  to 
characterize  the  organic  constituents  In  water  for  reuse. 


PROGRESS 

The  gas  chromatograph/mass  spectrometer  (GC/MS)  was  used  to  Identify 
various  Impurities  In  chemicals  Intended  for  toxicological  testing  and 
In  one  case  proved  that  a  chemical  had  been  mislabeled. 


A  number  of  hydrocarbons  were  identified  In  the  emulslfiable  concentrate 
of  diazinon  formulations.  These  Included  xylenes,  methyl  and  ethyl 
benzenes  and  a  number  of  other  aromatic  compounds. 

The  dechlorination  products  of  Arochlor  were  studied  and  determined. 

Surfactants  present  In  Aqueous  Film  Forming  Foam  were  tentatively  identi¬ 
fied  In  support  of  a  contract  with  Or.  E.S.K.  Chain  at  the  University 
of  Illinois. 


REFERENCES 

Cooper,  W.J.  and  W.H.  Dennis,  Jr.,  "Catalytic  Dechlorination  of  Organo- 
chlorlne  Compounds.  IV.  Mass  Spectral  Identification  of  ODT  and  Hepta- 
Chlor  Products,"  Chemosphere .  7:299  (1978). 
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23.  (U)  Stanford  Research  Institute,  under  Contract  0AMD  1  7- 75-C-5071  ,  has  devised 

a  systems  analysis  approach  to  rank  envl ronmental  hazards  from  Army-unique  or  relevant 
pollutants  and  recommend  resource  allocations  to  most  efficiently  formulate  standards 
criteria.  This  project  will  provide  the  means  to  operate  the  software,  to  update  the 
data  inputs  necessary  for  its  most  credible  execution  and  update  the  analysis 
algorithms  to  keep  pace  with  changing  philosophies  and  hazard  areas  that  can  be 
addressed. 

24.  (U)  During  FY79,  the  methodology  will  be  used  to  handle  case  studies  requested  by 
Research  Area  Managers  in  Hinltlons  and  Occupational  Health.  In  the  latter  case,  a 
standardized  approach  to  data  input  and  uncertainty  assignment  procedures  will  be 
developed.  By  liaison  and  monitoring  of  activities  in  envl ronmental  models,  toxicology 
result  assessment  and  regulatory  agency  policy  attitudes,  the  methodology  will  be 
updated. 

25.  (U)  7710  -  7009.  A  case  study  was  performed  on  the  advisability  of  doing  long¬ 
term  mammalian  and  aquatic  bioassay  studies  of  TNT  and  TNT-related  compounds  in  con¬ 
densate  water  and  other  significant  wastM*ater  discharges  associated  with  TNT  produc¬ 
tion.  A  technical  report  was  written  detai ling  procedures  and  results  of  the  study. 

The  occupational  health  computer  program  package  was  debugged  and  put  into  operating 
condition  on  the  MISD  IBM  360/50  Computer  System  at  Fort  Detrick.  Modified  research 
allocation  programs  were  written  to  deal  with  hazard  computations  that  are  handled 
poorly  by  the  existing  program  packages.  A  users  manual  for  all  programs  was  prepared. 
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TITLE.  Hazard  Ranking  and  Allocation  Methodology  Management 
WORK  UNIT  NO:  122 

AGENCY  ACCESSION  NO:  DA  OB  6187 
PRINCIPAL  INVESTIGATOR:  Small,  M.J. 


BACKGROUND 

SRI,  International ,  under  Contract  DAMD  17-75-C-5071 ,  has  devised  a 
systems  analysis  approach.  The  analysis  reconmends  cost-effective 
resource  allocations  to  formulate  the  data-base  for  criteria  related  to 
occupational  and  envl ronmental  chemical  standards.1  Central  features 
of  the  approach  are  quantitative  estimations  of  the  real-world  hazards 
due  to  chemical  occupational  exposure  and  pollution  and  an  analysis  of 
the  accuracy  of  these  hazards  before  and  after  proposed  research  options. 

•  his  analysis  Is  now  operational  at  this  laboratory.  This  project  pro- 

*  I**9  to  operate  the  software  to  meet  research  area  needs  and 

to  update  the  systems  analysis  algorithms  and  concepts  to  be  relevant 
to  changing  philosophies  and  interpretations  of  data. 


PROGRESS 


A  case  test  study  was  performed  on  the  advisability  of  doing  long-term 
marrmallan  and  aquatic  bioassay  studies  of  TNT  and  TNT-related  compounds 
in  condensate  water  and  other  significant  wastewater  discharges  associ¬ 
ated  with  TNT  production.2  The  occupational  health  computer  progran 
debu9Sed  *rd  *"to  operating  condition  on  the  MIS0  IBM 
360/50  Computer  System  at  Fort  Detrick.  A  user's  manual  for  allprograms 
was  prepared.1  y  * 


REFERENCES 


1. 
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2.  Small,  M.J.,  "The  Hazard  Ranking  and  Allocation  Methodology: 
Evaluation  of  TNT  Wastewaters  for  Continuing  Research  Efforts 
Technical  Report  7808,  US  Army  Medical  Bioengineering  Research 
and  Development  Laboratory,  Fort  Detrick,  MD  (Sep  1978). 

3.  Small,  M.J. ,  "The  Hazard  Ranking  and  Allocation  Methodology: 
Systems  Analysis  Users  Guide,"  Unpublished  (Aug  1978). 
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23.  (U)  To  provide  aquatic  toxicity  data  required  In  conjunction  with  in-house  and 
extramural  research  related  to  munitions  production,  pesticide  management,  and 
hazardous  waste  disposal. 

24.  (U)  To  conduct  aquatic  toxicity  testing  through  comparative  screening  tests  and 
through  generation  of  acute  toxicity  data;  to  evaluate  state-of-the-art  toxicity 
testing  methods  to  determine  applicability  to  research  requirements;  to  advance  the 
state-of-the-art  In  toxicity  testing  methods  where  research  requirements  must  be  met 
with  existing  methods. 

25.  (U)  7710  -  7809.  Aquatic  toxicity  values  for  a  number  of  munltions-related  com¬ 
pounds  were  generated  using  daphnla,  fathead  minnows,  and  bluegills.  A  technical 
report  on  the  findings  is  in  preparation. 
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TITLE:  Aquatic  Toxicity  Testing  of  Chemicals  Relative  to  Munitions 
Production,  Pesticide  Disposal,  and  Hazardous  Waste  Disposal 

WORK  UNIT  N3:  123 

AGENCY  ACCESSION  NO:  DA  OB  6188 

PRINCIPAL  INVESTIGATOR:  Miller.  T.A. 


BACKGROUND 

This  work  unit  was  originally  established  to  support  the  EPRD  extramural 
program  in  munitions  criteria  development  by  (1)  providing  quality  chronic 
toxicity  testing,  and  (2)  providing  quality  control  testing  capability  in 
relation  to  toxicity  testing  conducted  by  contractors.  Although  efforts 
under  this  work  unit  are  limited  to  those  supporting  munitions  criteria 
development,  the  laboratory  facilities  and  the  staff  have  actually  sup¬ 
ported  a  number  of  other  EPRD  work  units,  those  efforts  having  been 
documented  and  managed  under  the  supported  work  unit. 


PROGRESS 

The  following  12  munitions-related  compounds  were  evaluated  for  acute 
toxicity  to  either  fathead  minnows  (Pimephales  promelas)  or  green  sunfish 
(Lepomis  cyanellus).  and  to  Daphnia  magna :  hexam^ne;  ni troguani dine; 
methylamlne;  d imethy laml ne;  tn me thy  famine;  tetryl;  2-nitrodiphenylamine; 
di phenyl  amine;  triacetin;  sodiun  hypophosphi te;  cyclo-hexanone;  and 
dibutyl  phthalate. 

Using  a  criteria  of  LC/EC50  between  1  and  10  mg/1  as  toxic,  and  1  mg/1  as 
highly  toxic  and  requiring  consideration  for  additional  testing,  only 
five  compounds  were  found  to  be  toxic  or  highly  toxic. 

2-N1 trodyphenyl ,  triacetin,  tetryl,  and  dibutyl  phthalate  were  toxic 
to  daphnia,  while  dlphenylamine  was  highly  toxic.  In  contrast  only 
2-ni trodl pheqy laml ne  and  diphenylami ne  were  toxic  and  tetryl  was  highly 
toxic  to  fathead  minnows.  Hexamlne,  ni troguani dine,  and  sodium  hypo- 
phosphite  were  not  toxic  at  levels  near  their  limits  of  solubility.  The 
remaining  conpounds  had  EC50's  ranging  from  32  to  763  mg/1  for  daphnia 
and  LCtO's  of  210  to  1150  mg/1  for  fatheads. 


I 


With  the  exception  of  triacetin,  and  possibly  trimethylamine,  the  toxi¬ 
city  of  the  test  material  to  daphnia  and  fish  was  similar.  Trimethyl- 
amine  was  five  to  six  times  more  toxic  to  daphnia  than  to  fatheads  and 
triacetin  was  much  more  toxic  to  daphnia  than  fish  (EC50  of  1-5  mg/1  vs 
LC50  of  228  mg/1). 

Based  on  the  similarity  of  results  with  daphnia  and  fish,  and  the  relatively 
low  toxicity  of  most  materials  tested,  data  are  believed  to  be  sufficient 
to  conclude  that  additional  testing  may  be  required  only  for  tetryl, 
diphenyl  amine,  and  2-n1trod1pher\ylamine. 
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24.  ( U)  A  problem  definition  study  will  be  performed  to  identify  Army  problems  in 

disposal  of  hazardous  wastes.  This  Information  will  be  obtained  by  contacting  the 
environmental  offices  of  the  major  corrands ,  the  Defense  Logistics  Agency  and  other 
commands  as  they  are  identified.  DARC0M  Program  Managers  will  be  contacted  to  deter¬ 
mine  what  planning  Is  required  for  potential  waste  problems  that  may  occur  as  a 
result  of  development,  manufacture,  use,  and  disposal  of  new  materials.  Site  visits, 
to  obtain  detailed  Information,  will  be  made  to  those  Installations  where  problems 
In  hazardous  waste  disposal  have  been  Identified.  Current  disposal  procedures  will 
be  revised  (literature  review,  on-going  RAD,  legislation,  etc.)  and  requirements 
for  RAD  will  be  Identified. 


25.  (U)  7710  -  7809.  It  was  determined  that  the  responsibility  for  disposal  of 

hazardous  wastes  within  DA  and  D0D  has  not  been  Identified  by  D0D.  Until  such  respon¬ 
sibilities  are  defined  no  further  action  Is  possible. 
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23.  (U)  To  identify  existing  and  potential  Army  problems  in  disposal  of  hazardous 

wastes;  to  determine  If  acceptable  disposal  methods  are  available  for  these  wastes; 
and,  to  Identify  those  problems  that  require  RAD  effort  to  produce  acceptable  disposal 
methods.  Recent  state  and  federal  legislation  has  placed  stringent  controls  on  the 
disposal  of  hazardous  wastes.  Federal  law  places  responsibility  for  safe  disposal  of 
these  wastes  on  the  owner.  In  many  cases  there  are  no  acceptable  disposal  methods  and 
the  Army’s  wastes  must  be  stored  until  a  safe  disposal  method  can  be  found.  The  Army 
must  Identify  Its  problems  In  this  area  and  develop  safe  disposal  methods  when 
necessary. 
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TITLE:  Problem  Definition  Study  on  Disposal  of  Army  Hazardous  Wastes 

WORK  UhIT  NU:  124 

AGENCY  ACCESSION  HO:  DA  03  6228 

PRINCIPAL  INVESTIGATOR:  Warner,  M.C. 


BACKGROUND 

This  research  was  Initiated  through  coordination  with  USAEHA  and  was 
intended  to  (1)  identify  the  hazardous  waste  disposal  problems  at  Army 
depots  and  Installations,  and  (2)  compile  data  on  existing  methods  of  safe 
disposal.  It  was  further  planned  to  undertake  the  RAD  efforts  necessary 
to  provide  safe  methods  of  disposal  In  cases  where  no  methods  exist. 


PROGRESS 

A  large  nianber  of  telephonic  communications,  personal  contacts  and  site 
visits  were  rade  to  obtain  and  consolidate  Information  on  Army  hazardous 
wastes.  USAEHA,  OAROQK,  OLA,  TRAOOC  HQ  (Environmental  Conference),  GMPA 
(New  Cumberland  Army  Oepot)  and  the  Sixth  National  Congress  on  Waste 
Management  were  visited  or  attended  and  discussions  were  conducted  to  gain 
Insight  Into  existing  hazardous  waste  disposal  problems.  In  addition  to 
developing  comprehensive  listings  of  hazardous  chemicals.  It  was  also 
determined  that  chlorinated  lime,  calciun  hypochlorite,  and  ferric  chloride 
In  storage  In  several  Army  depots  required  Immediate  safe  disposal.  Fur¬ 
ther  activity  on  this  work  unit  has  been  terminated  pending  a  DOD  position 
on  DA  responsibilities  for  disposal  of  hazardous  wastes,  and  responsibility 
for  attendent  RAD  efforts. 
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23.  (U)  To  evaluate  the  use  of  chemical  fixation  methods  for  the  treatment  and  dis¬ 
posal  of  Army  hazardous  wastes.  Sludges  from  Army  electroplating  and  paint  removal 
operations,  excess  laboratory  chemicals,  and  excess  inorganic  pesticides  are  examples 
of  Army  hazardous  wastes  that  require  treatment  to  fix  toxic  Inorganic  components 
prior  to  disposal.  The  variety  and  composition  of  wastes  generated  are  unique  to  Army 
operations  and  require  evaluation  on  a  case  by  case  basis. 

24.  (U)  A  problem  definition  study  and  a  laboratory  evaluation  will  be  performed. 

The  problem  definition  will  (1)  identify  Army  hazardous  wastes  that  might  be  treated 
by  chemical  fixation;  (2)  rev lew  the  literature  and  on-going  R&D  to  determine  what 
fixation  methods  are  available;  and,  (3)  develop  an  approach  to  aid  In  selecting  the 
best  fixation  method  for  Army  hazardous  wastes  as  they  are  Identified.  The  laboratory 
study  will  evaluate  the  success  of  the  use  of  a  chemical  fixation  process  for  treat¬ 
ment  of  sludge  wastes  of  Tobyhanna  Army  Depot.  Elutriate  tests  will  be  performed  to 
determine  If  this  treatment  was  effective  In  meeting  state  environmental  standards 
for  disposal  of  the  fl xed  material  In  a  sanitary  landfill. 

25.  (U)  7710  -  7809.  An  asphalt  microencapsulation  process  for  fixation  by  electro¬ 
plating  wastes  was  studied  In  detail  and  a  technical  report  Is  In  preparation. 
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DETAIL  SHEET 


TITLE:  Evaluation  of  Chemical  Fixation  Processes  for  Disposal  of  Army 
Hazardous  Wastes 

WORK  UNIT  NO:  125 

AGENCY  ACCESSION  NO:  DA  OB  6229 

PRINCIPAL  INVESTIGATOR:  Kulkarnl,  R.K. 


BACKGROUND 


The  electroplating  hazardous  waste  from  Tobyhanna  Army  Depot,  PA  was  used 
as  a  sample  material  In  addition  to  synthetically  made  samples  to  evaluate 
and  assess  the  different  fixation  methods  already  recognized  In  technology. 
The  "Cher»-F1x  Cementation  Process*  and  Asphalt  Micro-encapsulation  Process 
were  chosen  for  the  study.  The  attenuation  of  the  leaching  of  heavy  metal 
ions  and  cyanide  by  the  fixing  method,  by  using  the  Wisconsin  leaching 
test,  and  standard  analytical  procedures  for  estimations,  was  undertaken. 


PROGRESS 

The  Asphalt  Micro-encapsulation  Process  of  Werner  A  Pflelderes  Corp.,  known 
also  as  WPC-VRS  Process,  was  studied  In  detail.  This  method  of  fixation 
was  found  to  be  efficient  In  attenuating  the  leaching  of  all  soluble  Ions 
In  synthetic  and  Tobyhanna  Army  Depot  electroplating  waste  samples. 
Leachates  generated  from  the  fixed  samples  showed  less  than  minimum 
allowable  concentrations  of  cyanide  and  heavy  metals.  The  only  excep¬ 
tions  to  this  were  zinc,  copper  and  cadmium,  whose  concentrations  In 
the  leachates  were  slightly  hlqher  than  minimum.  The  Tobyhanna  Army 
Depot  samples  were  not  treated  to  eliminate  cyanide  and  ammonia,  (and 
hexa valent  chromic)  prior  to  fixation.  This  aspect  of  pretreatment  Is 
recomnended  as  a  basis  of  further  study  of  the  asphalt  fixation.  The 
data  Independently  generated  by  USAEHA,  on  the  "Chem-FIx  Cementation 
Process,"  were  not  pertinent  or  useful  to  enable  the  comparison  of  the  two 
processes. 
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23.  (U)  To  evaluate  the  use  of  f 1 Itra lion/ adsorption  techniques  for  treatnent  of 

wastes  generated  by  Arny  Installation  pest  control  facilities.  Stringent  EPA  pesti¬ 
cide  regulations  have  led  to  the  need  for  Improved  pest  control  facilities  at  Army 
Installations  with  strict  control  on  the  disposal  of  the  pesticide  wastes  generated. 
Federal  law  places  responsibility  for  safe  disposal  on  the  user.  The  variety  of 
pesticides  used  and  the  large  volme  of  wastes  generated  make  the  requirement  for 
this  effort  In  pesticide  waste  treatment  unique  to  DA. 


24.  (u)  A  f  1  ltratlon/adsorption  sy«  em  wl 11  be  assembled  using  conmerclal 1y  available 

Dr  easily  prepared  filtration  equipment.  The  system  will  Include  a  pre-filter  for 
removal  of  suspended  solids  and  a  charcoal  filter  for  removal  of  pesticides  and  other 
organic  contaminants.  It  will  be  tested  against  solutions  of  known  pesticide  concen¬ 
trations  and  authentic  wastes  from  Army  pest  control  facilities.  Aquatic  bioassay 
before  and  after  treatment  will  be  used  to  determine  the  overall  effectiveness  of  the 
system  for  removing  toxic  wastes.  Analysis  of  the  effluent  water  for  selected  pesti¬ 
cides  will  be  used  to  determine  If  the  system  will  produce  water  suitable  for  reuse  at 
the  facility  or  discharge  Into  a  sanitary  sewer. 

15.  (U)  7710  -  7809.  The  diatomaceous  earth  (DE)  prefilter  and  the  granular  activate* 

arbon  (GAC)  column  filter  were  assembled.  Tests  with  the  DE  prefilter  Indicate  that 
t  will  acceptably  reduce  suspended  solids  and  can  reduce  suspended  pesticide  concen- 
ratlons  (■v  1500  ppm)  by  approximately  90S.  Preliminary  tests  Indicate  that  GAC  coluw 
reatment  will  reduce  dlazlnon  concentrations  from  1500  ppm  to  less  than  0.05  pjjn. 
sotherm  data  have  been  collected  for  dlazlnon  adsorption  on  10  carbons. 
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TITLE:  Evaluation  of  Filtration  Techniques  for  Disposal  of  Operational 
Wastes  from  Pest  Management  Programs 

WORK  UNIT  NO:  127 

AGENCY  ACCESSION  NO:  DA  OB  6230 

PRINCIPAL  INVESTIGATOR:  Dennis,  W.H. 


BACKGROUND 

Current  State  and  Federal1  regulations  have  placed  stringent  restrictions 
on  the  use  and  disposal  of  pesticides  and  pesticide  wastes.  Many  Army 
pest  control  facilities  do  not  have  the  capability  to  meet  these  regula¬ 
tions  and  must  be  remodeled  or  no*  facl  Hties  must  be  bui  It.  Recogniz¬ 
ing  the  health  and  environmental  problems  associated  with  pest  control 
operations,  TRADOC,  US  Training  and  Doctrine  Command,  has  designed 
a  pest  control  facility  for  Ft.  Eustls,  VA,  that  wi 11  meet  all  current 
and  anticipated  health  and  envi nonmental  regulations  for  such  a  facility. 
One  unique  feature  of  this  design  Is  that  it  has  a  cormon  drainage  system 
that  collects  all  pesticide-containing  wastewater  from  the  facility  and 
stores  It  for  disposal  by  environmentally  acceptable  methods.  As  origi¬ 
nal  1y  designed,  the  wastmvater  would  be  kept  In  storage  tanks  until  a 
sufficient  volime  was  collected  for  disposal  by  conrterclal  waste  disposal 
concerns.  Federal  law  places  ultimate  resionslbl  llty  for  the  fate  of 
disposed  wastes  on  the  user.  Thus,  the  Amy's  responsibility  for  these 
wastes  does  not  end  once  they  are  taken  off  the  Installation.  The  Army 
must  maintain  stringent  controls  on  the  disposal  of  the  hazardous  wastes 
It  generates.  The  volume  and  nature  of  the  aqueous  wastes  generated  by 
pest  control  operations  and  past  examples  of  improper  disposal  of 
hazardous  wastes  by  commercial  operators  demonstrate  the  need  for  a 
better  system  for  treatment  and  disposal  of  the  wastes  from  Army  pest 
control  facilities. 

TRA00C  recognized  this  problem  In  abatement  and  requested  that  USAMBRDL 
review  the  environmental  requirements  for  pesticide  disposal  and  develop 
and  evaluate  a  treatment  system  for  aqueous  wastes  from  the  newly 
designed  facility.2  One  approach  that  appears  feasible  for  pesticide 
waste  treatment  Is  the  use  of  a  f 1 ltratlon/adsorptlon  system  based  on 
dlatomaceous  earth  prefiltration  and  carbon  adsorption. 
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PROGRESS 


Isotherm  data  has  been  obtained  for  the  adsorption  of  diazinon  on  10 
different  carbons  (Table  1).  The  Isotherms  were  obtained  with  an  initial 
diazinon  concentration  of  approximately  1500  mg/1.  A  typical  Isotherm 
is  shown  in  Figure  1.  It  is  Important  to  note  that  these  Isotherms  cover 
a  large  concentration  range.  The  linear  relationship  between  carbon 
weight  and  diazinon  concentration  (at  the  lower  carbon  weights)  may  indi¬ 
cate  that  at  high  diazinon  concentrations  the  suspended  material  is 
coalescing  on  the  carbon  particles.  Once  the  diazinon  concentration  Is 
reduced  below  the  solubility  of  diazinon,  the  isotherm  becomes  non-linear 
and  obeys  Langnulr  behavior.  This  nay  Indicate  that  the  coalesced  mate¬ 
rial  forms  a  thin  film  around  the  carbon  particles  to  produce  a  uniform 
surface.  The  adsorption  phenomenon  then  becomes  one  of  extraction  Into 
the  hydrocarbon  film  and  adsorption  onto  the  carbon  surface.  This  would 
explain  the  lancynulr  behavior  at  lower  diazinon  concentrations.  The 
results  sh»*  that  all  of  the  carbons  tested  can  reduce  the  diazinon  con¬ 
centration  to  less  than  0.05  mg/1  when  excess  carbon  is  available. 

Based  on  the  Isotherm  data  and  recommendations  from  EPA,  Edison,  NJ, 
Calgon  F300  was  selected  for  use  in  operational  tests  of  the  carbon 
column  section  of  the  filtration  system.  This  carbon  was  selected 
because  of  its  high  adsorption  capacity  for  diazinon  and  its  reliable 
commercial  availability.  Isotherm  data  is  being  collected  for  the 
adsorption  of  chlordane  on  the  more  promising  carbons. 

Initial  results  with  a  single  carbon  column  (5*  diameter  x  6'  length) 
at  a  low  loading  rate  (%  0.7  gal/mln/ft2)  Indicate  that  the  carbon  will 
effectively  remove  diazinon  from  aqueous  solutions  containing  high  con¬ 
centrations  of  the  erw  Is  if  iable  concentrate  (x  1500  mg/1).  No  diazinon 
was  detectable  (detection  limit  30  ug/1)  in  the  effluent  water  even 
after  10  bed  volumes  of  pesticide  solution  had  passed  through  the  colunn. 
These  results  are  encouraging  and  indicate  that  the  column  system  will 
be  successful  in  removing  diazinon  from  aqueous  wastes. 

The  diatomaceous  earth  (DC)  prefilter  was  assembled  from  a  Hayward 
Perflex  EC65  swlimning  pool  filter.  Early  test  results  indicate  that 
the  DE  prefi Iter  wi 1 1  reduce  the  suspended  solids  to  a  level  acceptable 
for  use  with  the  carbon  columns.  Test  results  show  that  suspended 
solids  concentrations  of  200-300  ppm  can  be  reduced  to  less  than  10  ppm. 
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TABU  1.  ACTIVATED  CARBONS  EVALUATED  FOR  USE  IN  FILTRATION 
OF  AQUEOUS  PESTICIDE  WASTES 


Source 

Carbon 

Wes  tv a co 

Chemical  Sales  Division 
Covington,  V A  24426 

Nuchar  WV-G,*  12  x  40  mesh 

Nuchar  S-A 

Nuchar  WV-W,*  8  x  30  mesh 

Nuchar  Aqua 

ICI  America  Inc. 

Wilmington,  DE  19899 

DARC0  HD  3000,  325  mesh,  DXL-0-6431 
DARCO  HD  3000,  large  mesh 

Bannebey  Cheney 

Colunbus,  OH  43219 

PC*  1333 

NW  8728 

North  American  Carbon  Inc. 

Box  19737 

Co  1  unt> us  ,  OH  43219 

P  100,  lot  2022,  21  Dec  77 

Calgon  Corp. 

Flltrasorb,  F-300,  pulverized,  PXX 
Flltrasorb,  F-300,  large  mesh 

Wltco  Chemical  Corp. 

277  Park  Ave. 

New  York,  HY  10017 

Wltcarb™,*  Grade  950,  12  x  30  mesh 

*  Samples  ground  to  325  mesh  for  Isotherm  studies 


30 


Adsorption  Isotherm  -  Dlazlnon  on  Calgon  F300 


REFERENCES 


Federal  Environmental  Pesticide  Control  Act  of  1972,  Public  Law 
92-516,  86  Stat.  973  and  subsequent  regulations  Issued  by  the 
Environmental  Protection  Agency  (e.g.  Federal  Register  39  (85) 

15236,  May  1 ,  1974).  ~ 

Letter  from  TRADOC  to  HQ  DA  (SGRD),  SUBJECT:  Evaluation  of  Filtration/ 
Adsorption  Methods  for  Treatment  of  Pesticide  Waste  Water  from  Army 
Pest  Control  Shops,  dated  8  June  1977. 
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23.  (U)  Define  and  characterize  unit  processes  for  a  treatment  system  to  provide 
(a)  treatment  for  discharge  or  (b)  non-consunptlve  reuse  of  certain  wastavaters 
generated  in  a  field  environment. 

24.  (U)  Various  unit  processes  to  Include  microfiltration,  u ltrafi ltretlon,  reverse 
osmosis,  carbon  adsorption  and  ozone  oxidation  will  be  evaluated  to  determine  the 
level  of  treatment  that  must  be  provided  for  direct  reuse  of  selected  wastavaters. 
Currently  shower  and  laundry  wastes  are  scheduled  for  evaluation;  however,  as  other 
wastewaters  are  identified  as  having  reuse  potential,  they  will  be  included  in  the 
unit  process  evaluations. 

25.  (U)  7710  -  780°.  A  study  of  the  treatability  of  unique  medical  wastes  was  com¬ 
pleted.  The  wastes,  from  an  operating  room  and  a  chemical  laboratory  were  treated 
with  mert>rane  ultrafiltration,  reverse  osmosis  as  well  as  ozone  oxidation  to  deter¬ 
mine  the  level  of  treatment  required  for  discharge  to  the  environment.  A  study  to 
determine  the  chemical  character  of  the  product  water  following  treatment  of  shower 
waste  with  membrane  mi crofi It  rati  on,  u ltrafi Itration  and  reverse  osmosis  was  contracted 
and  is  continuing. 
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DETAIL  SHEET 


TITLE:  Evaluation  of  Unit  Processes  for  Development  of  Arnjy  Reuse 
Standards  and  Criteria 

WORK  UNIT  NO:  128 

AGENCY  ACCESSION  NO:  OA  OB  6182 

PRINCIPAL  INVESTIGATOR:  Peterman  B.W. 


BACKGROUND 

The  reuse  of  wastewater  has  been  proposed  as  a  technique  for  the  reduc¬ 
tion  of  potable  water  needs  In  the  field  and  at  fixed  Installations.  The 
application  of  reuse  concepts  to  Army  activities  would  also  serve  as  a 
means  of  conserving  water  In  areas  where  supplies  are  scarce  or  contami¬ 
nated  to  such  an  extent  that  purification  Is  not  economical.  This  work 
unit  Is  directed  at  determining  the  unit  processes  that  are  available 
to  be  used  In  reuse  systems.  Products  from  selected  unit  processes  are  being 
studied  to  assess  their  quality  so  treatment  technology  might  be  an 
Integral  part  of  establishing  criteria  and  standards  for  non-potable 
and  potable  reuse. 


PROGRESS 


Pilot  plant  evaluation  of  the  treatability  of  unique  medical  wastewaters 
from  operating  rooms  and  clinical  laboratories  was  completed.  The  recog¬ 
nized  potential  reuse  by  other  than  medical  elements  of  the  Army  generated 
a  need  for  assessing  the  chemical  character  of  the  product  water  that 
would  be  produced  by  unit  processes  which  might  be  used  for  reuse.  Work 
was  started,  during  the  4th  Quarter  FY78,  to  provide  a  characterization 
of  shower  wastewater  following  treatment  with  tubular  membrane  micro- 
filtration,  ultrafl Itratlon,  and  reverse  osmosis.  The  Information 
garnered  from  this,  and  subsequent  studies  of  other  wastewaters  selected 
for  reuse,  will  be  available  to  design  engineers  as  well  as  those  who 
reconrond  criteria  for  the  non-potable  short  and  long-term  reuse  of 
wastewaters. 
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TITLE:  Chemical  Characterization  of  Waters  and  Wastewaters  for  Development 
of  Army  Standards  and  Criteria 

WORK  UNIT  NO:  130 

AGENCY  ACCESSION  NO:  DA  OD  6937 

PRINCIPAL  INVESTIGATOR:  Cowen,  W.F. 


BACKGROUND 

To  reduce  the  water  supply  requirement  by  Army  installations,  the  Army 
has  begun  to  Investigate  the  opportunities  for  reuse  of  selected  waste- 
waters  for  non-potable  applications.1  Two  of  the  candidate  wastewaters 
are  shower  and  laundry  waters.  An  important  requirement  in  the  develop¬ 
ment  of  wastewater  treatment  processes  will  be  the  characterization  of 
the  treated  waters  for  organic  and  inorganic  compounds  of  health  and 
environmental  significance.  In  addition,  chemical  support  is  required 
for  the  pilot  scale  wastewater  treatment  studies  (Work  Unit  688),  to 
furnish  process  data  (routine  parameters  such  as  suspended  solids, 
total  organic  carbon,  and  chemical  oxygen  demand)  to  the  pilot  plant 
investigators .  This  work  unit  has  been  established  to  furnish  such 
support  and  to  develop  methods  of  analysis  whenever  necessary. 


PROGRESS 

A  report  detailing  procedures  for  analysis  of  certain  ozonation  end 
products  (glyoxal ,  methyl  glyoxal,  dimethyl  glyoxal,  glyoxyllc  acid, 
formaldehyde,  and  carboxylic  acids)  Is  still  In  progress. 

Methods  for  analysis  of  anionic  and  cationic  surfactants  have  been 
applied  to  treated  shower  wastewater  to  supplement  total  organic  car¬ 
bon  and  chemical  oxygen  demand  as  chemical  parameters  to  assess  the 
efficiency  of  treatment.  Solvent  extraction  techniques  are  now  In 
progress  to  obtain  gas  chromatographic  analyses  of  compounds  which  may 
build  up  In  wastewater  which  has  been  recycled  through  the  waste  treat¬ 
ment  several  times. 
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23.  (U)  To  modify  the  FACTS  procedures  for  use  In  determination  of  combined  available 
chlorine,  ozone,  bromine  and  chlorine  dioxide;  and  to  assist  USAMERADCOM  In  the  prod¬ 
uct  Improvement  program  for  the  Army  FACTS  field  test  kit  for  free  available  chlorine 
(FAC).  The  need  for  an  Improved  test  for  FAC  Is  uniquely  military  since  military 
water  supplies  vary  much  more  widely  than  civilian  water  supplies,  resulting  In  a 
wider  spectrum  of  Interferences  and  a  wider  range  of  required  chlorine  dosages; 
military  equipment  must  be  capable  of  operating  over  a  wider  range  of  conditions  than 
civilian  equipment;  and  military  tests  must  be  simple  enough  to  require  a  minimum 

of  operator  training.  Ozone,  bromine  and  chlorine  dioxide  are  potential  alternatives 
to  chlorine  for  use  in  disinfection  of  military  water  supplies.  Ozone  oxidation  Is 
being  considered  as  a  unit  process  for  the  treatment  of  medically  unique  wastes  from 
Army  FI e id  Hospl tals. 

24.  (U)  The  FACTS  Procedure  wl 11  be  tested  for  Its  ability  to  determine  ozone,  com¬ 
bined  chlorine,  bromine,  and  chlorine  dioxide  In  water.  The  stoichiometry  of  the 

olor  reactions  will  be  determined  and  FACTS  procedures  will  be  developed  for  these 
ompounds. 

5.  (U)  7710  -  7809.  Modifications  of  the  FACTS  procedure  were  developed  for  the 

nalysls  of  bromine  and  Iodine.  Development  of  a  conmerclally  aval lable  FACTS  kit  was 
oordlnated  with  Ames  Laboratories,  Elkhart,  IN.  The  FACTS  (Ames)  Indicator  was 
ested  and  sh<**n  to  have  acceptable  sensitivity  to  free  available  chlorine. 
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DETAIL  SHEET 


TITLE:  Development  of  Improved  Field  Test  Procedures  for  Determining 
Chemical  Disinfection  Residuals  In  Aqueous  Solutions 

WORK  UNIT  NO:  133 

AGENCY  ACCESSION  NO:  DA  OA  6943 

PRINCIPAL  INVESTIGATOR:  Cooper,  W.J. 


BACKGROUND 

The  old  Army  standard  Modified  Orthotolidlne  Arsenite  Method  (MOTA)  for 
determining  free  available  chlorine  (FAC)  In  drinking  water  and  waste- 
water  gave  erroneous  results  In  the  presence  of  nitrite,  combined  chlor¬ 
ine  and  manganic  and  ferric  compounds.  Recognizing  this  deficiency  the 
Army  funded  a  contract  effort1  to  develop  an  improved  field  method  for 
measuring  FAC.  This  contract  effort  resulted  In  the  Stabilized  Neutral 
Orthotolidlne  Test  (SNORT).  However,  In  a  review  of  the  data  obtained 
with  the  SNORT  procedure,  an  ad  hoc  conmlttee  of  the  Armed  Forces 
Epidemiological  Board2  concluded  that  the  false  positive  response  of 
this  method  to  combined  chlorine  was  unacceptable.  The  conmlttee 
recommended  that  SNORT  not  be  adopted  as  an  Army  method. 

The  USAMBROL  has  evaluated  commercial  field  test  kits  for  determining 
free  chlorine  residuals  In  aqueous  solutions.3*5  The  objective  of  these 
studies  was  to  determine  if  any  existing  field  test  kit  was  more  accurate 
and  reliable  than  the  MOTA  method  for  determining  FAC.  The  results  of 
these  studies  demonstrated  that  none  of  the  kits  tested  was  significantly 
superior  to  the  MOTA  method.  However,  three  test  procedures;  DPD 
(N,N-d1ethy  1-p-phenylenedlamine),  SNORT  (liquid)  and  Syrlngal dazlne 
(liquid),  performed  better  than  the  others  tested. 

Modifications  to  these  three  procedures  were  made  and  evaluated  In  an 
attempt  to  develop  a  procedure  Improved  to  the  required  degree.6  The 
DPD  procedure  could  be  modified  to  reduce,  but  not  eliminate,  Inter¬ 
ference  from  monochloramine.  The  SNORT  procedure  could  be  modified  to 
eliminate  Interference  from  monochloramine,  but  not  from  oxidized  forms 
of  manganese. 

A  modification  of  the  Syrlngal dazlne  (liquid)  procedure,  FACTS  (Free 
Available  Chlorine  Test  using  Syrlngal dazlne) ,  was  demonstrated  to  have 
the  required  range,  specificity,  accuracy  and  precision  for  an  Army  field 
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kit.6.7  This  procedure  has  been  successfully  Incorporated  Into  a  prototype 
version  of  the  Army  field  test  kit.  A  product  improvement  program  (PIP) 
was  scheduled  for  FY77  by  the  US  Army  Mobility  Equipment  Research  and 
Development  Command  (USAMCRADCOM)  to  modify  the  current  Army  kit  to  use 
the  FACTS  procedure. 

However,  due  to  lack  of  funding  the  PIP  has  not  been  undertaken.  Since 
the  FACTS  method  Is  not  coronerci al ly  available,  the  Army  is  currently 
using  locally  purchased  DPD  test  kits  for  FAC  analysis. 

Under  another  contract  effort,8  the  Army  has  developed  a  membrane 
electrode  for  FAC  analysis.  This  electrode  promises  to  be  a  specific 
method  for  analysis  for  the  active  disinfectant  fraction  of  FAC.  How¬ 
ever,  more  testing  Is  required  to  fully  evaluate  its  acceptability  for 
Army  use. 

The  use  of  chlorine  as  a  disinfectant  In  water  treatment  has  been  ques¬ 
tioned  recently  because  of  the  potential  formation  of  carcinogenic 
chlorinated  hydrocarbons  during  the  treatment  process.  As  a  result, 
other  methods  of  disinfection  are  being  considered  for  water  treatment. 
These  alternatives  may  use  ozone,  bromine,  or  chlorine  dioxide.  Bromine 
Is  currently  used  by  the  Navy  for  shipboard  water  treatment  in  Its  sub¬ 
marine  fleet.  The  Army  is  considering  the  use  of  ozone  to  treat 
reclaimed  wastewater  In  the  MUST  water  processing  element  currently 
under  development.  USEPA  Is  looking  into  the  use  of  chlorine  dioxide 
as  an  alternative  disinfectant  in  water  treatment. 

The  FACTS  procedure  Is  the  most  specific  colorimetric  method  for  free 
available  chlorine.  It  is  a  new  procedure  and  has  not  been  tested  to 
determine  Its  value  as  an  analytical  method  for  other  disinfectants 
such  as  ozone,  bromine,  or  chlorine  dioxide.  In  addition.  Its  ability 
to  determine  combined  chlorine,  an  analysis  of  Interest  to  sewage  treat¬ 
ment  operators,  has  not  been  fully  developed.  Since  there  is  a  strong 
probability  that  FACTS  will  be  accepted  as  the  Army  method  for  FAC 
analysis,  the  capability  of  using  this  method  for  analysis  of  other 
disinfectants  and  combined  chlorine  will  be  evaluated. 


PROGRESS 

The  FACTS  procedure  has  been  modified  for  the  analysis  of  chloramines. 
Iodine,  bromine,  chlorine  dioxide  and  ozone.  The  FACTS  methods  for 
combined  chlorine  and  ozone  are  available  in  the  final  report, 
"Development  of  FACTS  Procedures  for  Combined  Chlorine  and  Ozone  in 
Aqueous  Solutions/  (dated  March  1  977)  from  Grant  No.  DAMD  17-77-6-9436. 
A  report  on  the  methods  for  Iodine,  bromine  and  chlorine  dioxide  is 
being  drafted. 
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Past  experience  has  shown  that  the  indicator  response  varies  with  the 
quality  of  the  solvent.  Several  methods  for  improving  the  quality  of 
the  FACTS  indicator  solvent,  2-propanol,  were  evaluated.  Treatment  with 
basic  or  acidic  alunina  actually  reduced  the  quality  of  the  solvent. 
Treatment  with  activated  coconut  carbon  improved  the  quality  of  the 
solvent;  however,  distillation  from  acid  gave  the  best  results  (see 
Figure  1 ).  The  2-propanol  was  disti  lied  from  a  solution  of  10  ml  of 
glacial  acetic  acid  per  liter  of  2-propanol.  Distillation  produced  a 
solvent  that  gave  good  reproducible  indicator  solutions.  However,  the 
test  method  still  produces  more  color  if  KI  is  added  prior  to  FAC.  This 
indicates  that  a  small  concentration  of  a  combined  form  of  chlorine  is 
produced  by  the  HOCl-solvent  reaction.  The  chemistry  of  the  H0C1-FACTS 
indicator  reaction  is  being  investigated  in  more  detail  in  an  attempt  to 
identify  the  source  of  the  interfering  reaction. 

The  Ames  Company  Is  planning  to  market  a  test  kit  based  on  the  FACTS 
procedure.  This  is  important  because  it  establishes  commercial 
availability  of  the  FACTS  method  and  will  make  it  available  for  use 
by  the  water  treatment  community.  Such  availability  should  generate 
acceptance  by  the  scientific  community  and  make  it  easier  to  gain 
support  for  a  standard  A rny  FACTS  test  kit.  The  Ames  system  was  evalu¬ 
ated  and  compared  to  the  USAMDRDL  FACTS  method  (Figure  2).  The  test 
results  indicate  that  the  Ames  FACTS  system  is  acceptable.  However,  the 
addition  of  the  AOT  (aerosol-OT)  surfactant  does  not  appear  to  be 
necessary  as  an  indicator  component. 
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Figure  1.  Solvent  Treatment  Systems 
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TITLE:  Development  and  Evaluation  of  Methods  for  the  Chemical  Disposal 
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BACKGROUND 

Section  19(a)  of  the  Federal  Environmental  Pesticide  Control  Act  of  1972 
(FEPCA)1  authorized  the  Administrator  of  the  US  Environmental  Protection 
Agency  (USEPA)  to  establish  procedures  and  regulations  for  the  storage 
and  disposal  of  pesticides  and  pesticide  containers.  With  this  authority, 
USEPA  published  regulations^5  for  the  acceptance  of  pesticides  for  dis¬ 
posal  by  USEPA  and  procedures  for  the  storage  and  disposal  of  pesticides 
by  the  owner. 

The  only  pesticides  accepted  for  disposal  by  USEPA  are  those  whose 
registrations  have  been  cancelled  following  suspension  to  prevent  an 
imminent  hazard,  as  specified  in  Section  6(c)  of  the  FEPCA.  Since  no 
Department  of  the  Amy  (DA)  surplus  pesticides  or  pesticide  wastes  fall 
under  this  category,  the  storage  and  disposal  of  these  materials  remains 
the  responsibility  of  DA  (the  owner). 

USEPA-recoenended  procedure*  for  disposal  of  pesticide  wastes*’*5  Include 
Incineration;  burial  In  a  designated  landfill;  soil  Injection;  chemical 
degradation;  and  temporary  storage.  Because  of  a  lack  of  Information  on 
the  proper  application  of  these  procedures  and  a  lack  of  disposal  sites, 
USEPA  has  not  published  specific  criteria  or  methods  for  Implementing 
these  procedures.  USEPA  has  prohibited5  open  dumping;  open  burning; 
water  or  ocean  dumping;  storage  so  as  to  contaminate  food  and  feed 
supplies;  and  well  Injection  (except  under  specific  conditions)  as 
methods  for  pesticide  disposal.  Because  of  the  lack  of  Information 
available  and  the  variables  Involved,  USEPA  reconmends  that  advice  be 
requested  from  a  Regional  Administrator  before  undertaking  soil  Injec¬ 
tion  or  chemical  degradation  as  methods  of  disposal.  The  responsibility 
for  demonstrating  that  a  proposed  disposal  procedure  Is  environmentally 
safe  continues  to  rest  with  DA  (the  owner). 
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AR  200- 11*  gives  the  Surgeon  General  the  responsibility  to  develop 
environmental  data,  establish  criteria,  and  recomend  standards  for 
safe  disposal  of  hazardous  and  toxic  materials  used  or  generated  by  DA. 
This  responsibi 11 ty  can  only  be  achieved  by  active  research  to  develop 
and  evaluate  methods  for  disposal  of  these  wastes. 

Pesticide  wastes  generated  within  DA  come  from  two  sources:  large  surplus 
stockpiles  of  pesticides  (primarily  organochlorine)  held  In  temporary 
storage  pending  development  of  methods  for  large-scale  destruction;  and 
pesticide  wastes  (primarily  organophosphate  and  carbamate)  generated  by 
on-going  pest  management  programs.  The  disposal  of  surplus  stockpiles 
by  Incineration  Is  being  addressed  by  the  Defense  Supply  Agency  (DSA). 

This  effort  has  been  supported  through  a  US  Army  Medical  Research  and 
Development  Command  (USAHRDC)  study5  for  the  safe  Incineration  of  all 
military  standard  organochlorine  pesticide  formulations.  Presently, 
Incineration  is  not  a  practical  means  for  disposal  of  the  pesticide 
wastes  generated  by  on-going  pest  management  programs. 

Disposal  guidance  cortalned  In  existing  DA  publications6*7  Is  no  longer 
valid,  and  In  some  cases  no  longer  legal.  One  of  these  publications 
(AR  420-76)  has  been  under  review  for  sene  time,  but  has  not  been  pub¬ 
lished  In  revised  form;  the  delay  being  caused  In  part  by  the  absence 
of  a  data  base  for  recomending  disposal  methods. 

The  US  Army  health  Services  Comand®  (HSC)  provided  Interim  guidelines 
for  the  repackaging  of  liquid  pesticides  and  disposition  of  empty  con¬ 
tainers,  and  the  physical  decontamination  of  containers  by  triple  rinsing 
or  draining  as  completely  as  possible  prior  to  burial  In  a  landfill  or 
return  to  manufacturers  or  drum  reclamation  agencies.  These  guidelines 
were  required  to  manage  the  large  quantities  of  pesticides  (primarily 
orqanochlori ne)  being  held  In  temporary  storage  pending  development  of 
procedures  for  their  large-scale  disposal;  and  to  manage  the  disposal 
of  containers  and  other  pesticide  wastes  (primarily  organophosphate  and 
carbarate)  generated  by  on-going  pest  management  programs.  The  matter 
of  managing  operational  pesticide  wastes  is  critical  because  the  number 
of  alternatives  for  disposition  Is  diminishing;  and  new  nethods  of 
disposal  cannot  be  used  without  sufficient  technical  Information  on 
health  and  envl ronmental  inpact. 

The  DA  conducts  a  pest  management  program  of  substantial  magnitude  and 
large  pesticide  Inventories  are  required  to  support  this  program.  The 
responsibility  for  proper  disposal  of  operational  wastes  of  all  types, 
nakes  this  problem  unique  to  DA.  One  disposal  method  that  has  consider¬ 
able  potential  for  the  handling  of  operational  wastes  Is  chemical  treat¬ 
ment.  The  USEPA  continues  to  recognize  that  there  are  certain  chemical 
methods  for  the  destruction  of  pesticides.  However,  such  methods  are 


not  available  for  all  types  of  pesticides,  and  where  methods  are  avail¬ 
able,  sufficient  data  do  not  exist  to  demonstrate  that  they  can  be  used 
without  adverse  effects  on  health  and  the  environment.9  'JSLPA  continues 
to  recommend  that  chemical  disposal  of  pesticides  be  undertaken  only 
with  the  advice  of  a  Regional  Administrator. 

Research  on  the  health  effects  of  the  chemical  disposal  of  pesticides 
was  Initiated  (FY73)  on  the  basis  of  problem  definition  studies, 9»t0 
coordination  with  various  federal  agencies,  and  review  and  concurrence 
by  a  National  Academy  of  Sciences  Advisory  Subcommittee  on  Pesticide 
Disposal.  This  research  effort  is  studying  only  currently-used  military 
standard  formulations  of  organo-phosphate  and  carbamate  pesticides,  and 
has  identified  a  nunber  of  chemical  treatment  systems11  (i.e.,  chemical 
reagents;  reaction  kinetics  and  products;  toxicity  to  aquatic  biota) 
for  several  of  these  formulations. 


PROGRESS 

Two  reports  concerning  the  discovery  of  a  toxic  impurity,  sulfotepp.  In 
diazinon  formulations  and  the  degradation  of  diazinon  by  sodium  hypo¬ 
chlorite  have  been  submitted  for  publication. 1 3 , 1  *•  It  was  found  that  although 
acid  hydrolysis*2  of  diazinon  formulations  is  not  effective  in  degrading 
sulfotepp,  treatment  of  diazinon  formulations  with  sodium  hypochlorite 
will  degrade  sulfotepp.  The  complete  sequence  of  reactions  leading  to 
diazinon  degradation  by  hypochlorite  is  shown  in  Figure  1. 

The  presence  of  sulfotepp  in  diazinon  formulations  appears  to  arise 
during  its  synthesis.  The  probable  mode  of  sulfotepp  formation  is 
shown  in  Figure  2.  These  studies  were  presented  before  the  Middle 
Atlantic  Regional  Meeting  of  the  American  Chemical  Society. 

The  rate  of  degradation  of  dursban  by  hypochlorite  was  determined  between 
pH  13.2  and  5.3  and  was  found  to  be  most  rapidly  degraded  at  pH  9.0  and 
most  slowly  deqraded  at  pH  5.3.  Below  pH  9.9  oxydursban  was  found  In 
some  reaction  mixtures.  This  compound  was  found  to  be  13  times  more 
toxic  to  daphnia  than  dursban.  The  degradation  of  dursban  by  hypochlorite 
appears  similar  to  the  degradation  of  diazinon  in  that  the  first  step  in 
both  reactions  is  the  oxidation  of  the  P«S  bond  to  a  P»0  bond  and  that 
trichloroacetic  acid  is  a  final  product  common  to  both  reactions. 
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Figure  1.  Degradation  of  Diazinon  by  HOC1/OC1 
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Figure  2.  Potential  Path  Leading  to  Sulfotepp 
During  Diazinon  Synthesis. 


It  was  found  that  the  residual  toxicity  found  in  degraded  mixtures  of 
diazinon  emulsifiable  concentrate  (EC)  could  be  attributed  to  the  petroleun 
derivative,  heavy  aromatic  naptha  (HAN)  used  in  many  pesticide  formulations . 
The  HAN,  when  emulsified  by  Triton-X-180  had  an  LD50  of  50  mg/1  for  blue- 
gill,  Problems  were  also  encountered  with  HAN  when  sodiun  hypochlorite 
was  used  to  degrade  emulsifiable  pesticide  concentrates.  After  a  48  hour 
reaction  between  diazinon  EC  and  an  aqueous  sodiun  hypochlorite  (400  mg/1 
HAN  and  0.15  N  9C1  )  at  pH  8.3,  part  of  the  HAN  was  converted  to  a  mixture 
of  at  least  18  chlorinated  aromatic  derivatives.  These  derivatives  were 
classified  by  empirical  formulae  by  GC/MS.  The  petroleum  fraction  Iso¬ 
lated  from  the  reaction  mixture  (containing  both  unreacted  HAN  and  the 
chlorinated  derivatives)  showed  a  LD50  of  5  mg/1  to  bluegill. 


REFERENCES 


1.  Public  Law  92-516,  The  Federal  Environmental  Pesticide  Control  Act 
of  1972,  21  October  1972. 

2.  Pesticides  and  Pesticide  Containers:  Regulations  for  Acceptance  and 
Recommended  Procedures  for  Disposal  and  Storage,  Federal  Register 
39:15234,  1  Nay  1974. 

3.  Pesticides  and  Pesticide  Containers:  Proposed  Regulations  for 
Prohibition  of  Certain  Acts  Regarding  Disposal  and  Storage,  Federal 
Register  39:36867,  15  October  1974. 

4.  AR  200-1,  En vi ronr<>ental  Protection  and  Enhancement,  Peacetime  Respon¬ 
sibilities,  Federal  Register  40:55962,  2  Decert>er  1975. 

5.  USAMERDC  Research  Contract  DADA  17-73-C-3132  Final  Report, 

December  1974. 

6.  Hi  1 1 tary  Entomology  Operational  Handbook,  Department  of  the  Army 
Technical  Manual  5-632,  Department  of  the  Army,  Washington,  DC  (1971). 

7.  Fad  1 1  ties  Engineering :  Pest  Control  Services ,  Department  of  the 
Arny  Regulation  420-76,  Department  of  the  Army,  Washington,  DC  (1969). 

8.  letter,  US  Army  Health  Services  Conmand,  HSC-PA-H,  22  March  1974 
Subject:  Interim  Guidelines  for  Pesticide  Disposal,  Repackaging, 
and  Disposal  of  Pesticide  Containers. 

9.  State  of  the  Art  Report:  Pesticide  Disposal  Research,  EPA-60012-78- 
183,  September  1978. 

10.  "Problem  Definition  Study:  Evaluation  of  Health  and  Hygiene  Effeccts 
of  the  Disposal  of  Pesticides  and  Pesticide  Containers,"  USAMEERU 
Report  No.  73-01,  Aberdeen  Proving  Ground,  NO,  August  1972. 


50 


ft«»o»r  uwt»m  im»t 

DO  DH*l(AHf*i 


0.  CHANGE 


RESEARCH  AHD  'TECHNOLOGY  WORK  UNIT  SUMMARY 


It*  HO  H  oun  •  RRO« 


RROJIC’  RU«MN 


UH  ARIA  NUH»|R 


(U)  Development  and  Evaluation  of  Criteria  for  Advanced 
Military  Installations 


*  «**  » M 


Hatl  ooe  c>m«am  t»'>o« 

US  Army  Medical  Bioengineering 
Research  &  Development  Laboratory 
Fort  Detrick,  Frederick,  MD  21701 


Dettor,  C.M.,  COL 


Foreign  Intelligence  Not  Applicable 


(U)  Sanitary  Engineering;  (U)  Nutrient  Removal; 

U)  Wastewater  Treatnpnt;  (U)  Pollution  Abatement _ _ 

It  VCCMtCAt  et<tc*r*f  •  •«  •  •»«©•<•.  it  »»♦»■«  at  — -an—  t  »  .^M—  »■>»><>  — —  wt^»«»>»  e  >—*•—*  cwt  j 

23.  (U)  Provide  Advanced  Wastewater  Treatment  (AWT)  technology  applicable  to  US  Army 
wastewater  treatment  plants  so  that  NPDES  permit  limitations  under  PL  92-500  can  be 
met.  Design  criteria  will  be  established  for  selected  processes  with  Initial  emphasis 
on  phosphorus  and  nitrogen  removal  procedures.  Nutrient  removal  studies  for  biologi¬ 
cal  systems  have  been  directed  primarily  toward  the  activated  sludge  system.  Host 
Army  wastewater  treatment  plants  are  trickling  filters;  therefore,  nutrient  removal 
research  will  be  oriented  primarily  toward  trickling  filter  systems.  In  addition, 
selected  Army  Industrial  waste  discharges  will  be  evaluated  to  ascertain  both  (1)  the 
removal  of  pollutants  from  the  wastmater,  and  (2)  the  effect  of  those  pollutants  on 
the  operation  of  the  wastewater  treatment  plant. 

24.  (U )  Pilot  scale  studies  will  be  conducted  on  selected  AWT  processes  and  problems. 
Emphasis  will  be  placed  on  upgrading  existing  facilities,  rather  than  attempting  to 
develop  processes  and  procedures  for  totally  new  treatment  plants.  The  goal  will  be 
to  satisfy  NPOES  permit  limitations  for  designated  pollutants,  primarily  phosphorus 
and  nitrogen,  as  opposed  to  attempting  to  obtain  design  criteria  for  extremely  low 
pollutant  levels.  Laboratory  and  bench  scale  studies  will  be  conducted  where  appro¬ 
priate  In  support  of  the  pilot  scale  studies. 

25.  (U)  7710  -  7809.  A  final  draft  report  of  the  results  of  phosphorus  removal 
studies  has  been  prepared.  A  final  draft  report  of  the  results  of  nitrogen  removal 
studies  Is  under  preparation. 
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TITLE:  Development  and  Evaluation  of  Criteria  for  Advanced  Wastewater 
Treatment  Processes  at  Military  Installations 

WORK  UNIT  NO:  137 

AGENCY  ACCESSION  NO:  DA  OA  6947 

PRINCIPAL  INVESTIGATOR:  Miller,  R.D. 


BACKGROUND 

The  Federal  Water  Pollution  Control  Act  Amendments  of  1972  (PL92-500) 
were  passed  to  restore  and  maintain  the  chemical,  physical,  and  biologi¬ 
cal  integrity  of  the  Nation’s  waters.  Specific  sections  of  the  Act  of 
interest  to  the  Army  describe  regulations  for  both  pretreatment  of 
pollutants  before  their  Introduction  Into  publicly  owned  treatment 
works,  and  effluent  guidelines  and  limitations  leading  to  zero  dis¬ 
charge  of  pollutants.  Laboratory  and  pilot  scale  research  was  under¬ 
taken  to  assess  technology  most  applicable  to  the  Army's  needs  for 
complying  with  regulations  and  provisions  of  PL92-500. 


PROGRESS 


Nitrogen  removal  studies  using  the  rotation  biological  contractor  (RBC) 
have  been  completed.  A  final  draft  report  of  the  results  of  nitrogen 
removal  studies  was  initiated.  A  final  draft  report  of  the  results  of 
phosphorus  removal  studies  has  been  prepared.  Results  of  the  RBC  studies 
have  been  used  at  the  Redstone  Arsenal,  AL,  sewage  treatment  plant  concept 
design  meeting  and  the  Fort  Knox,  KY,  sewage  treatment  plant  evaluation. 
Location  of  the  pilot  plant  has  been  moved  to  facilitate  Increased 
capabi lities. 
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23.  (U)  To  develop  methods  for  the  analysis  of  recognized  militarily  relevant  low- 
level  pollutants  and  pesticides  and  to  characterize  and  analyze  previously  undefined 
pollutants  arising  from  military  munitions  manufacture  and  pesticide  operations. 

These  methods  would  be  used  by  USAEHA  and  other  QTSG  operational  elements  and  muni¬ 
tions  plant  operators  to  survey  or  monitor  specific  pollutant  discharges. 

24.  (U)  Methods  will  be  developed  for  the  routine  determination  of  selected  low-level 
pollutants  in  water  or  soil.  Pollutant  by-products  and  breakdown  products  in  water, 
air  or  soil  will  be  Isolated,  characterized,  and  quantified.  Where  necessary,  sensi¬ 
tive  methods  will  be  devised  to  detect  them  at  significant  concentrations. 

25.  (U)  7710  -  7809.  A  draft  final  report  has  been  completed  on  a  sensitive  automated 
method  for  the  analysis  of  nitrocellulose  In  water.  An  extraction  procedure  and  a  high 
pressure  liquid  chromatographic  (hplc)  method  for  the  carbamate  pesticides  carbaryl  and 
propoxur  and  their  major  degradation  products,  1-naphthol  and  isopropoxyphenol ,  was 
developed.  The  extraction  procedure  was  only  60  percent  efficient  but  was  specific 
for  the  compounds  of  Interest.  The  reverse  phase  hplc  method  was  capable  of  detecting 
the  four  compounds  In  the  sub-part  per  million  range,  with  relative  sensitivities 
decreasing  from  1-naphthol  to  propoxur.  A  draft  report  is  being  prepared. 
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TITLE:  Methods  Development  for  the  Characterization  and  Analysis  of  Low 
Level  Military  Pollutants 

WORK  UNIT  NO:  139 

AGENCY  ACCESSION  NO:  OA  OA  6949 

PRINCIPAL  INVESTIGATOR:  Barkley,  J.J. 


BACKGROUND 

Nitrocellulose  Is  a  principal  Ingredient  of  all  military  propellants. 
Nitrocellulose  (NC)  production  requires  a  large  amount  of  process  water, 
most  of  which  Is  discharged.  The  discharge  water  contains  considerable 
amounts  of  NC  fine  particles,  with  NC  concentration  varying  over  a  wide 
range.  Due  to  this  high  concentration  and  a  lack  of  a  rapid  specific 
analytical  procedure,  a  need  was  recognized  for  an  automated  nitro¬ 
cellulose  analytical  method.1 

US  Army  Medical  Bioengineering  and  Research  Laboratory  was  requested  by 
the  US  Army  Environmental  Hygiene  Agency  (USAEHA)  to  develop  an  analytical 
method  for  carbary 1  and  propoxur  in  soil.*  USAEHA  is  required  to  monitor 
soils  for  contamination  under  regulations  set  forth  by  the  US  Environ¬ 
mental  Protection  Agency.  No  simple,  direct  method  for  these  cormon, 
generally-used  pesticides  existed. 


PROGRESS 

The  development  of  a  sensitive  automated  method  for  the  analysis  of 
nitrocellulose  (NC)  In  water  has  been  completed.  The  automated  system 
utilizes  a  Technicon  AutoAnalyzer  II  coupled  with  two  AutoAnalyzer  I 
dialyzers.  The  procedure  consists  of  the  formation  of  nitrite  and 
nitrate  by  base  hydrolysis  of  the  nitrate  ester  (NC).  The  evolved 
nitrite  and  nitrate  Is  quantitated  by  means  of  a  modified  Grles  method 
for  nitrite.  Interfering  anions  are  removed  by  dialysis.  The  method 
is  capable  of  detecting  500  ug/1  of  nitrocellulose  suspended  in  water. 

A  final  technical  report  on  this  effort  Is  being  prepared. 

The  analysis  of  the  N-methyl-carbamlc  acid  ester  pesticides  carbaryl 
(1-naphthyl-N-methy1cart>amate)  and  propoxure  (2-1sopropoxyphenyl-N- 
methyl  carbamate)  and  their  respective  chemical/biological  transformation 
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23.  (U)  To  evaluate  US  Army  free  available  chlorine  (FAC),  disinfection  criteria  for 
fixed  installation  and  field  water  supplies.  The  requirement  for  safe  water  supplies 
worldwide,  under  extreme  chemical,  mi crobiologi cal  and  physical  conditions  makes  this 
problem  military  unique.  Pathogenic  organisms  must  be  eliminated  from  the  treated 
waters  to  provide  assurance  that  the  waters  will  not  cause  Infectious  disease. 

24.  (U)  Literature  on  chlorine  disinfection  will  be  revised  to  determine  if  previous 
inability  to  distinguish  FAC  from  other  forms  of  available  chlorine  may  have  overesti¬ 
mated  current  military  requirements.  Species  of  FAC  at  various  temperatures  and  pH 
will  be  examined  for  their  capability  to  disinfect  typical  fecal -borne  bacteria, 
viruses  and  protozoa  In  various  waters  over  a  standard  30  minute  contact  period. 

Actual  field  and  fixed  installation  treated  potable  waters  from  various  raw  water 
sources  will  be  evaluated  to  determine  if  any  interference  in  rates  of  disinfection 
occur. 

25.  (U)  7805  -  7809.  Disinfection  kinetics  of  E.  col  1 ,  f2  coliphage,  and  polio¬ 
virus  I,  in  water  containing  5  color  units  of  fuTvic  acid  to  simulate  organic  acid 
interference  with  FAC,  were  essentially  unchanged  compared  to  baseline  kinetics  as 
long  as  proper  FAC  residuals  were  maintained  at  constant  levels  by  the  addition  of 
extra  chlorine.  Testing  was  done  a t  pH  5  and  7,  and  9  and  6*C.  Disinfection  kinetics 
in  simulated  turbid  water  (5  JTU  bentonite)  were  unchanged  when  compared  with  base¬ 
line  kinetics  at  pH  5  and  7,  and  9  and  6°C.  Poliovirus  I  survivors  after  99.91 
inactivation  were  plaque-isolated,  regrown  to  a  high  titer,  and  retested  at  pH  5  and 
6*C.  A  new  stock  was  produced  and  also  tested  at  pH  5  and  6°C.  The  Isolates  (and 
new  stock  virus)  were  found  to  exhibit  the  same  chlorine  resistance  as  the  parent 

stocks.  Indicating  that  the  unusual  disinfection  curves  observed  were  not  due  to 
Ixed  virus  populations. 
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TITLE:  Evaluation  of  Disinfection  Criteria  Intended  for  Amy  Field  Use 

WORK  UNIT  NO:  140 

AGENCY  ACCESSION  NO:  DA  OB  6936 

PRINCIPAL  INVESTIGATOR:  Kenyon,  K.F. 


BACKGROUND 

The  US  Amy  has  a  need  to  evaluate  free  available  chlorine  (FAC)  disin¬ 
fection  criteria  for  fixed  installation  and  field  water  supplies.  Present 
FAC  requirements  as  listed  In  US  Army  documents  (1,  2,  3)  are  ambiguous 
and  range  from  0.2  mg/1  to  10  mg/1  FAC  depending  on  field  conditions. 
Standard,  chlorine  demand  free,  disaggregated  stocks  of  chlorine  resistant 
microorganisms  include  Escherichia  coll  11229.  f2col1phage,  poliovirus  I, 
and  Rhodotorul a  rubra .  These  stocks  have  undergone  baseline  testing  of 
disinfection  k inetlcs  under  separate,  varying  conditions  of  FAC,  chlorine 
demand,  pH,  temperature ,  Ca  hardness,  and  turbidity.  "Worst  case"  synthetic 
water  and  actual  field  and  fixed  installation  treated  potable  waters  from 
various  raw  water  sources  will  be  evaluated  to  determine  if  any  interfer¬ 
ence  In  rates  of  disinfection  occur.  Selected  water-borne  pathogens  as 
well  as  our  standard  microorganisms  will  be  tested. 


PROGRESS 

Studies  were  conducted  of  the  disinfection  capabilities  of  FAC  in 
waters  containing  5  color  units  fulvic  add,  simulating  natural 
organic  acid  Interference  with  FAC.  Pretesting  for  chlorine  demand 
Indicated  that  approximately  twice  the  amount  of  stock  chlorine  had 
to  be  added  so  that  FAC  residuals  of  1.0,  0.5  and  0.25  mg/1  could  be 
maintained  for  at  ’east  30  min.  Disinfection  kinetics  of  L.  col  1 , 
f2  coliphage,  and  poliovirus  I  remained  unchanged  when  compared  with 
baseline  kinetics  done  simultaneously  at  pH  5,  7  and  9  at  6°C.  Data 
remained  unchanged  whether  chlorine  was  added  before  (prereacted)  or 
after  (dynamic)  organisms. 

Disinfection  kinetics  of  E_.  coll,  f2  coliphage,  and  poliovirus  I  In 
simulated  turbid  waters  containing  5  JTU  turbidity  (bentonite)  were 
unchanged  when  compared  with  baseline  kinetics  at  pH  5,  7  and  9  at  6#C 
and  22*C. 
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Poliovirus  I  mas  further  tested  at  pH  5  and  6°C  to  determine  the 
cause  of  the  anomalous  two-stage  disinfection  kinetics  curve.  Sur¬ 
vivors  after  99. 91  Inactivation  were  plaque-isolated,  regrown  to  a 
high  titer,  and  retested  at  pH  5  and  6”C.  The  Isolates  were  found 
to  exhibit  the  sane  two-stage  chlorine  resistance  as  the  parent  stock. 
This  Indicates  that  the  unusual  disinfection  curves  observed  were  not 
due  to  mixed  virus  populations.  A  new  chlorine  demand  free  stock  of 
poliovirus  I  was  grown  and  tested  at  pH  5  and  6°C.  It  also  exhibited 
the  same  chlorine  resistance  as  the  original  stock  of  virus. 


REFERENCES 
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2.  US  Army  Technical  Bulletin.  Sanitary  Control  and  Surveillance  of 
Water  Supplies  at  Fixed  and  Field  Installations.  Tft  Med  £29 
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3.  US  Arajy  Technical  Manual,  Field  Water  Supply.  TM  5-700  (July  1967). 
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APT  F6 


ll  litu  ifiim  l»w«»  (n>MN<w  c«*. 

(U)  Developwnt  of  Criteria  for  Wastewater  Reuse  Standards 


(U)  Wastewater;  (U)  Water  Quality  Standards;  (U)  Toxicity;  (U)  Wastewater  Reuse 

I*  •*>  *•»«<  *•*«  *  M  •••**•<•.  »*  »>♦»« w  Eww»  r^T.Tar  — T^a  — —  ^Te  c*Mi*New  c*wj 

23.  (U)  To  study  health  effects  associated  with  renovation  and  reuse  of  wast«*ater 
In  both  potable  and  non-potable  military  applications,  and  to  develop  criteria  upon 
which  standards  of  quality  for  such  renovated  waters  can  be  based. 

24.  (U)  Identify  the  known  or  predictable  components  of  wastewaters  generated  at 
military  Installations  and  field  facilities  where  water  reuse  may  be  required.  Review 
the  literature  concerning  acute  and  long-term  health  effects  of  Ingestion  of  the 
identified  components  In  potable  water  and  the  ocular  and  dermal  effects  In  the  case 
of  nonpotable  body  contact  applications  such  as  laundry,  bathing  and  recreational  uses. 
Document  the  available  knowledge.  Identify  areas  In  which  the  necessary  information  Is 
lacking,  and  recoimend  specific  studies  to  obtain  that  information.  Maximum  use  will 
be  made  of  existing  standards,  rationales  and  health  effects  data,  and  the  recommended 
criteria  will  be  based  upon  the  uses  of  the  renovated  wastewaters ,  the  duration  of 
exposure,  the  population  exposed,  and  the  military  mission  Involved.  Advice  and 
recommendations  will  be  sought  from  the  National  Academy  of  Sciences,  and  coordination 
will  be  maintained  with  Interested  government  agencies  and  professional  organizations. 

25.  (U)  7710  -  7809.  Two  efforts  were  initiated  in  this  period,  one  f or  development 
of  a  management  plan  for  water  quality  criteria  and  one  for  Identification  of  compon¬ 
ents  and  review  and  evaluation  of  treatability  and  health  effects  data  related  to 
reuse  of  field  shower  and  laundry  waters.  Coordination  has  been  initiated  and  main¬ 
tained  with  cognizant  military  and  non-mi  1 itary  agencies  and  with  the  Joint  Working 
Group  on  Water  Requirements  in  an  Arid  Environment. 
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DETAIL  SHEET 


TITLE:  Development  of  Criteria  for  Wastewater  Reuse  Standards 

WORK  UNIT  NO.  141 

AGENCY  ACCESSION  NO:  DA  OB  6199 

PRINCIPAL  INVESTIGATOR:  Eaton.  J.C. 


BACKGROUND 

This  work  unit  was  established  to  cover  the  management  and  coordination 
efforts  within  USAM8R0L  needed  to  develop  water  quality  criteria  for 
non-potable  and  potable  wastewater  reuse  for  use  by  the  military  in  both 
field  and  fixed  Installations  where  reuse  may  be  required,  ►tost  of  the 
research  done  In  the  pursuit  of  these  criteria  will  be  performed  under 
other  work  units  or  under  contract  outside  this  laboratory.  Establish¬ 
ment  of  requirements,  preparation  of  scopes  of  work,  coordination  with 
other  agencies,  monitoring  and  direction  of  outside  efforts,  assembly  of 
all  the  results  into  a  comprehensive  criteria  package  and  coordinating 
the  review  and  approval  process  are  the  tasks  to  be  performed  under  this 
work  unit. 


PROGRESS 


An  extramural  effort  was  initiated  to  develop  a  management  plan  for 
development  of  water  quality  criteria  for  Army  and  Navy  reuse  require¬ 
ments.  The  results  of  this  study  will  form  a  basis  for  preparation 
of  detailed  protocols  for  development  of  military  water  quality  criteria 
for  non-potable  reuse  and  will  give  a  rationale  and  approach  for  develop¬ 
ment  of  potable  criteria.  Another  effort  initiated  during  this  period  was 
the  assembly  and  evaluation  of  health  effects  data  on  the  reuse  of  shower 
and  lairdry  waters  by  field  Army  units.  This  study  includes  the  formula¬ 
tion  of  a  list  of  ingredients  used  in  shower  and  laundry  operation;  an 
engineering  evaluation  of  the  treatability  of  each  ingredient  In  four 
different  wastewater  treatment  systems;  assessment  of  availability  and 
adequacy  of  dermal,  ocular  and  oral  toxicity  data,  and  an  assessment  of 
the  usefulness  of  previous  studies  related  to  the  health  effects  of 
reuse  of  shower  and  laundry  water. 
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Coordination  efforts  have  included  cooperation  with  the  US  Army  Mobility 
Equipment  R&D  Conwand  and  the  US  Army  Engineer  School  in  the  preparation 
of  a  draft  Letter  of  Agreement  on  a  wastewater  treatment  and  reuse  system 
and  provision  of  guidance  to  the  Acadeny  of  Health  Sciences  and  the 
Engineer  School  on  generation  of  a  stu<fy  requirement  for  new  or  revalidated 
field  water  quality  criteria.  Coordination  has  also  been  maintained  with 
the  user  and  doctrine  agencies  of  the  Army  through  the  Joint  Working  Group 
on  Water  Requirements  in  an  Arid  Environment,  and  with  the  US  Navy  and  Air 
Force.  The  Environmental  Protection  Agency,  the  Office  of  Water  Research 
and  Technology  and  the  National  Aeronautics  and  Space  Agency  have  partici¬ 
pated  in  in-process  reviews  of  reuse  water  quality  criteria  projects  at 
Fort  Detrick. 
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(U)  Sink  Unit,  Surgical,  Field  (NSN  6545-00-935-4056),  Engineering  Evaluation  of 


002400  Bioengineering;  009800  Medical  and  Hospital  Equipment 
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C.  In-House 
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US  Army  Medical  Bioengineering 
#  Research  &  Development  laboratory 
Fort  Detrick,  Frederick,  HD  21701 
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Fort  Detrick,  Frederick,  MD  21701 
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(U)  Surgical  Sink;  (U)  Scrub;  (U)  Field  Equipment;  (U)  Surgical  Scrub 
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23.  (U)  To  conduct  an  engineering  evaluation  of  the  field  surgical  sink  to  determine 
feasibility  of  conducting  a  product  improvement  program  or  a  need  for  a  nw  product 
design  to  eliminate  field  complaints. 

24.  (U)  Prepare  a  testing  protocol  based  on  accrued  field  complaints,  conduct  an 
in-house  evaluation  and  prepare  an  engineering  evaluation  report  so  that  a  proper 
course  of  future  action  can  be  determined. 

25.  (U)  7807  -  7810.  Field  survey  indicates  that  35  to  40  heaters  and  about 

170  pumps  are  replaced  in  the  field  each  year.  The  exact  number  of  field  units  is 
unknown  but  is  between  500  and  1000.  It  is  therefore  confirmed  that  problems 
warranting  a  product  improvement  program  or  a  new  product  design  exist. 
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DETAIL  SHEET 


TITLE:  Decontamlnator-Washer-Rinser ,  Engineering  Evaluation  Of 

WORK  UNIT  HO:  002 

AGENCY  ACCESSION  NO:  DA  OB  6179 

PRINCIPAL  INVESTIGATOR:  Prensky,  W.  C. 

BACKGROUND 

This  task  was  established  on  U  August  1976.  A  breadboard  of  this  equip¬ 
ment  was  sent  to  USAMBRDL  ior  engineering  evaluation  after  a  clinical 
evaluation  at  Kimbrough  Army  Hospital,  Fort  Meade,  MD. 

PROGRESS 

The  engineering  evaluation  was  completed  and  a  report  was  sent  to  USAMRDC 

on  7  June  1978. 


REFERENCES 


1.  Engineering  Evaluation  of  the  Castle  Company  Decontarainator-Washer- 
Rinser  (DWR)j  dated  7  June  1978;  USAMBRDL. 


DETAIL  SHEET 


TITLE:  Norwegian  Medical  Supply  Chest/Personnel  Heater,  Engineering 
Evaluation  Of 

WORK  UNIT  NO:  004 

ACE.NCY  ACCESSION  NO:  DA  OB  6214 

PRINCIPAL  INVESTICATOR:  Pateer,  N.  H. 


BACKGROUND 


The  Norwegian  Detense  Research  Establishment  has  developed  an  Insulated 
and  heated  medical  supply  chest  for  use  in  winter  field  Conditions.  The 
two  cubic  foot  lightweight  container  is  equipped  with  plastic  drawers 
that  allow  storage  of  30  to  40  pounds  of  treatable  medical  supplies.  A 
dual  heating  system,  charcoal  or  24  volt  AC/DC  electric,  is  part  of  the 
container.  On  29  April  1977  a  task  was  assigned  to  conduct  an  engineer¬ 
ing  evaluation  of  the  chest  and  the  charcoal  (personnel)  heater. 


PROGRESS 

In  1977  and  1978  tests  and  evaluations  of  the  chest  and  heater  were  com¬ 
pleted.  The  performance  of  the  chest  was  found  to  be  generally  accept¬ 
able  down  to  -40  F.  Further  development  of  the  chest,  a  more  rugged 
outside  container  with  increased  insulation,  has  been  recommended. 


REFERENCES 

1.  Letter.  SGRD-RO-D ,  14  April  1977,  Subject:  Norwegian  Medical  Chests- 
Personnel  Heaters. 

2.  Letter,  SGRD-OPM,  29  July  1977,  Subject:  Norwegian  Heated  Container. 

3.  Letter,  SGRD-UBE-G,  18  August  1978,  Subject:  Norwegian  Medical  Supply 
Chest/Personnel  Heater,  Evaluation,  Task  No.  A838.00.004.  (MR  2-78,  MR 
7-78  and  MR  17-78). 


DETAIL  SHEET 


TITLE:  Container,  adjustable.  Subsistence  Test  Weight 

WORK  UNIT  NO:  005 

AGENCY  ACCESSION  NO:  DA  OA  6209 

PRINCIPAL  INVESTIGATOR:  Cranford.  H.  B. 


BACKGROUND 


The  purpose  of  this  project  is  to  develop  a  method  of  inspecting  and 
determining  the  net  weight  of  frccen  foods  which  will  permit  repacking 
into  their  original  container,  without  altering  the  product  configuration. 
The  task  was  initiated  by  the  U.S.  Army  Medical  Service  Meat  and  Drug 
Hygiene  School  Unsat i sfac tory  prototypes  were  fabricated  by  a  contractor 
and  field  tested  during  ldt>l.  One  of  the  initial  prototypes  was  rede¬ 
signed  by  the  U.S.  Army  Medical  Equipment  Research  and  Development  Lab¬ 
oratory,  reference  .  Subsequent  tests  of  the  modified  configuration 
were  made  in  I97J  by  the  Veterinary  Office  in  Fort  Dljt,  New  Jersey,  with 
negative  results,  reference  4b.  Additional  testing  in  19’2  of  a  slightly 
different  variation  of  the  prototype  had  similarly  negative  results. 

In  1974  based  upon  request  by  the  Medical  RAD  Command,  reference  4c,  a 
prototype  of  the  Test  Weight  Adjustable  Container  and  an  especially  de¬ 
signed  carrying  case  were  sent  out  with  a  Plan  of  Professional  Evaluation, 
reference  4d ,  for  testing.  On  11  March  19?5,  a  request,  reference  4e , 
was  received  by  this  Laboratory  to  fabricate  one  hundred  (100)  containers. 
These  items  were  to  be  shipped  to  various  Army  Veterinary  activities  for 
their  evaluation  and  use.  Minor  modifications  resulting  from  the  field 
evaluation  reports  would  be  used  to  optimise  the  equipment  during  the 
manufacturing  period.  All  prototype  units  have  been  fabricated  and  tested. 


PROGRESS 


Test  results  and  professional  evaluation  indicated  that  containers  fab- 
recated  for  test  purposes  were  adequate  to  meet  service  requirements  and 
that  no  additional  containers  would  be  required.  Accordingly  task  was 
terminated. 
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REFERENCES 


1.  Evaluation  Report,  1  September  1970,  Office  for  Veterinary  Activities, 
Fort  Dlx,  New  .Jersey. 

2.  Evaluation  Report,  27  July  1971,  Office  for  Veterinary  Activities, 

Fort  Dix,  New  Jersey. 

3.  Letter,  SCRD-SUM,  25  March  1974,  subject:  Container,  Adjustable, 
Subsistence,  Test  Weight. 

4.  Flan  of  Frofesstonal  Evaluation,  Container  Subsistence,  Test  Weight, 

1  May  1974. 

5.  Letter,  SCRD-SDM ,  13  March  1975,  subject:  Container,  Adjustable, 
Subsistence,  Test  Weight. 

b.  Letter,  SCRD-OPM,  14  Dec  1977,  Subject:  Container,  Adjustable,  Sub¬ 
sistence,  Test  Weight  (Task  A838. 00.005) . 
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3.  (U)  To  develop  a  plastic  insert  module  which  will  provide  field  dental  personnel 
th  a  modern,  mobile  piece  of  equipment. 

4.  (U)  Fabricate  universal  plastic  instrument  and  equipment  modules  compatible  with 
best.  Medical  Instrument  end  Supply  Set  (MISS)  (NSM  6545-00-118-6248)  complete  with 

ree  size*  of  interchangeable  drawers  and  a  mobile  base  platform. 

.  (U)  7710  -  7809.  None.  Work  unit  will  be  held  in  abeyance  pending  receipt  of 

a  requirements  document  and  adequate  funding. 
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In-House 


detail  sheet 


TITLE:  Dental  Plastic  Insert  Module 

WORK  UNIT  NO:  006 

AGENCY  ACCESSION  NO:  DA  OA  6237 

PRINCIPAL  INVESTIGATOR:  Malek,  J.  V. 


background 


These  modules  were  Intended  to  replace  the  current  inserts  which  contain 
the  Instruments,  medicaments  and  supplies  of  the  current  Dental  Equip¬ 
ment  Set,  General  Dentistry,  Field;  Dental  Equipment  Set,  Dental  Hygienist, 
Field:  Dental  Equipment  Set,  Prosthetic  Field;  Dental  Equipment  Set,  Den¬ 
tal  Service  Augmentation;  and  Dental  Equipment  Set  Operating,  Field.  A 
fresher  and  significant  aim  was  to  provide  Instrument  and  equipment  cab¬ 
inetry  that  was  suitable  for  use  in  both  field  and  overseas  Garrison 
Treatment  environments.  Seventy  (70)  modules  were  fabricated  under  con¬ 
tract  with  the  Gilbert  Pinnies,  Inc.,  between  February  1*769  and  January 
1970.  They  were  designed  as  Inserts  which  would  fit  Into  the  Chest,  MISS, 
In  groups  o!  three.  Each  module  could  accommodate  either  two  (2),  four 
(A),  or  eight  (8)  Inch  drawers,  for  a  total  accoramodat Ion  of  eight  (8) 
inches.  Each  group  of  three  modules  was  supported  by  s  plastic  mobile 
base.  Preproduction  modules  were  successfully  subjected  to  Environmental 
Testing  in  October  1969.  Nine  (9)  modules  and  three  (3)  mobile  bases 
were  permanently  transferred  to  the  USAF  School  of  Aviation  Medicine  for 
USAF  evaluation  and  disposition. 

Three  (3)  modules  and  one  (1)  mobile  base  were  permanently  transferred 
to  the  Pan  American  Health  Organisation  of  the  World  Health  Organisation 
for  use  at  the  University  of  Eulia  In  Maracaibo,  Veneiuela.  Six  (6) 
modules  and  two  (2)  mobile  bates  were  permanently  transferred  to  the 
USAH,  Asmara,  Fast  Africa.  The  plastic  Invert  modules  were  subjected  to 
clinical  evaluation  in  Februarv-March  1970  at  Fort  Sara  Houston,  Texas. 

This  evaluation  indicated  general  acceptability  of  the  items  with  minor 
deficiencies.  Exterior  retention  locks  were  added  in  lieu  of  Velcro 
retainers,  to  retain  the  drawers  when  laden  with  lnatruments  and  equip¬ 
ment.  Stainless  steel  steriliser  trays  were  added  aa  replacements  for 
a  deleted  Bracket  Tray  assembly.  After  modification,  six  (6)  modules 
and  two  (2)  mobile  bases  contained  In  Chest,  MISS,  were  shipped  to 
USAREUR  in  February  1971  for  Inclusion  in  a  Military  Potential  Test  (MPT) 
of  field  dental  equipment  prototypes.  An  interim  evaluation  report  o< 

June  1971  indicated  general  acceptability  and  suitability  of  the  modules 
in  all  treatment  environments.  The  evaluation  report  indicated  that  the 


nodules  were  structurely  sound  for  all  Intended  uses.  Three  (3)  nodules 
are  deemed  adequate  per  operator  once  an  optimal  packaging  of  component 
instrumentation  and  equipment  is  complete.  In  response  to  the  sugges¬ 
tion  of  the  Dental  Project  Officer,  USAMRDC,  the  casters  of  the  mobile 
bases  to  a  moveable  free-wheeling  type  was  accomplished. 


PROCHESS 


None  -  Work  unit  will  be  held  in  abeyance  pending  receipt  of  a  require¬ 
ments  document  and  adequate  funding. 


REFERENCES 


1 . 
2. 

3. 

4. 


QHPO  for  Field  Dental  Equipment,  6  March  1967.  (Cancelled) 
Contract  DADAl 7-69-C-9081 ,  Cilbert  Plastics,  Inc.,  February  1969, 
Clinical  Evaluation,  Fort  Sam  Houston,  Texas,  March  1970. 
Military  Potential  Test,  USAREUR,  February-May  1971. 
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vU)  Dental  Portable  Equipment;  (U)  Dental  Field  Sets; 
(U)  Oental  Sets;  (U)  Dental  Opera  ting  Set  _ _ _ 
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23.  (U)  To  update  and  modernize  the  current  Dental  Equipment  Set,  Operating, 

Field  NSN  6545-00-918-0050. 

24.  (U)  Evaluate  contents  and  reconmend  deletions  and/or  additions  after  acceptable 
review;  evaluate  packing  of  components  Into  plastic  Insert  modules  being  developed 
under  Task  838.00.006,  then  clinically  evaluate  the  modular  concept  with  reference 
to  revised  TOE. 

25.  (U)  7710  -  7809.  An  Ad  Hoc  Committee  consisting  of  dental  officers  having 
field  expertise  reviewed  the  contents  testing  for  current  up-to-date  requl rements. 

pon  completion  of  their  review  and  analysis,  trial  packing  will  be  reinitiated, 
ow ever,  work  unit  will  be  held  In  abeyance  pending  receipt  of  a  requirements 
ocument  and  adequate  funding. 
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detail  sheet 


TITLE:  Dent.il  Operating  Set 

WORK  UNIT  NO:  007 

AGENCY  ACCESSION  NO:  DA  OA  6258 

PRINCIPAL  INVESTIGATOR :  Malek,  J.  W. 


BACKGROUND 

Concurrent  with  design  .md  fabrication  of  Dental  Plastic  Inserts  Modules, 
effort  has  been  initiated  to  encase  the  dental  specialty  sets  In  assem¬ 
blies  of  plastic  module'..  The  Dental  Operating  Set  was  intended  to 
replace  the  Inst  rument  /medic  ament /suppl  les  portion  ol  the  Dental  Equip¬ 
ment  Set,  Operating  Field.  A  component  list  acceptabi 1 lty  Is  dependent 
upon  the  acceptability  of  the  Dental  Plastic  Insert  Modules  which  are 
Intended  to  contain  them,  as  well  .is  professional  assessment  and  approval. 
Various  configurations  have  been  made  over  the  years,  but  a  firm  solid 
component  list  has  not  been  established. 


PROGRESS 


None.  Work  unit  will  be  held  In  ebevance  pending  receipt  of  a  require¬ 
ments  document  and  adequate  funding. 


REFERENCES 


1.  QMPO  for  Field  Dental  Equipment,  6  March  1V67 
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- - (u)  Dental  Portable  Equipment;  (U)  Dental  Field  Sets 

U)  Prosthetic;  (U)  Dental  Prosthodontlc  Set _ 

23.  (U)  To  update  and  modernize  the  current  Dental  Equipment  Set,  Prosthetic,  Field 
(FSN  6545-918-4750).  To  package  components  for  fixed  and  removable  assemblages. 

24.  (U)  Prepare  component  listings  and  pack  proposed  components  into  the  Plastic 
Insert  MoAjles  being  developed  under  Task  838.00.006.  Evaluate  clinically  the 
nodular  concept. 

it 

25.  (U)  7710  -  7809.  None.  Work  unit  will  be  held  in  abeyance  pending  receipt 
of  requirements  document  and  adequate  funding. 


»  JAM 


lO'f'OH  Of  »  e  O  *»M  *»»  OtlOv.1*!  DO  fO»Ml  •••*  «  no«  M 
•  -P  •  •••  i  •  M«K  «•  9  o*  »•»*•  j  ••  •  »•!  OOOOl.  |f|  tuft  0^0 


detail  sheet 


TITLE:  Dental  Prosthodont Ic  Set 


WORK  UNIT  NO:  008 

AGENCY  ACCESSION  NO:  DA  OA  6239 

PRINCIPAL  INVESTIGATOR:  Malek,  J.  U. 


BACKGROUND 

Concurrent  with  design  and  fabrication  of  Dental  Plastic  Insert  Module, 
effort  has  been  initiated  to  encase  dental  specialty  sets  In  assemblies 
of  plastic  modules.  The  Dental  Prosthodont lc  Set  was  Intended  to  pro¬ 
vide  the  Prosthodontist  In  the  field  and  overseas  garrison  with  a  suit¬ 
able  prosthetic  capability  and  replace  the  current  Dental  Equipment  Set, 
Prosthetic  field.  Acceptability  of  revised  component  Inventory  Is  de¬ 
pendent  upon  acceptability  ol  Dental  Plastic  Insert  Modules  for  all  parts 
of  the  set.  Several  trial  packaglngs  of  this  set  using  different  compon¬ 
ent  lists  have  been  Initiated. 


PROGRESS 

None.  Work  unit  will  be  held  in  abeyance  pending  receipt  of  a  require¬ 
ments  document  and  adequate  funding. 


REFERENCES 

1.  1JMD0  for  Field  Dental  Equipment,  6  March  1*>67. 
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(U)  Ambulance;  (U)  Tactical  Ambulance; 

(U)  Emergency  Medical  Vehicle;  (U)  Medical  Transport _ 

23.  (U)  To  conduct  a  study  of  the  Army's  needs  in  tactical  ambulances  and  their 
capabilities  in  preparation  for  the  next  major  procurement. 

24.  (U)  Initiate  a  study  program  to  identify  the  number  and  type  of  vehicles 
needed,  the  requi red  medi cal  capabilities  of  each  and  the  logistical  implications. 
The  results  of  this  study  will  be  a  comprehensive  requirements  document. 

25.  (U)  7710  -  7809.  A  proposal  for  a  Joint  Working  Group  has  been  drafted  and 
is  being  circulated  for  approval. 
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DETAIL  SHEET 


TITLE:  Tactical  Ambulance  Adaptation,  Feasibility  Study  of 

WORK  UNIT  NO:  009 

AGENCY  ACCESSION  NO:  DA  OB  6219 

PRINCIPAL  INVESTIGATOR:  Conway,  W.  M. 


BACKGROUND 

This  task  was  originally  established  to  consider  replacement  vehicles 
for  the  M886  series  field  ambulances  in  response  to  many  complaints 
received  against  that  vehicle.  After  Initial  discussions  with  the 
Tank  and  Automotive  Command  and  the  Combat  Developer,  it  was  discovered 
that  no  comprehensive  set  of  standards  exists  to  guide  the  procurement 
of  tactics,  ambulances.  Consequently,  the  study  has  Seen  expanded  to 
Include  all  types  of  tactical  ambulances  and  the  goal  has  been  revised 
to  develop  a  set  of  standards. 


PROGRESS 


A  proposal  has  been  drawn  up  which  calls  for  the  convening  of  a  Joint 
Working  Croup  consisting  of  representation  from  all  Army  agencies  hav¬ 
ing  to  do  with  tactical  ambulances.  This  group  would  meet  periodically 
over  the  next  five  years  and  would  develop  comprehens i ve  medical  stan¬ 
dards  tor  use  in  the  procurement  of  ell  types  of  tactical  ambulances  in 
the  near  future. 


REFERENCES 


1.  Letter.  Department  of  the  Army,  U.S.  Army  Medical  Research  and  Devel¬ 
opment  Command.  Washington,  D.C.,  SCRD-SDK.  dated  9  March  1977,  Subject: 
Feasibility  Study,  Improvement  in  Patient  Handling/Treatment  in  Tactical 
Ambulance  Adaptation  of  Commercial  lk  ton  Truck. 

2.  Letter,  U.S.  Army  Medical  Bioengineering  Research  and  Development 
Laboratory,  Ft.  Detrick,  Frederick,  Maryland.  SCRD-UBE-C,  dated  29  Aug 
1978.  Subject:  Establishment  of  Joint  Task  Group,  Proposal  For. 
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U)  Field  Steri lization;  (u)  Field  Sterilizers;  (UI  Portable  Sterilizers _ 


23.  (U)  To  provide  engineering  support  to  evaluate  evolving  new  processing/ 
sterilizing  equipment  for  military  field  use. 

24.  (U)  Professionally  evaluate  new  Items  of  sterilizing  equipment. 

25.  (U)  7710  -  7804.  No  progress.  IPR  of  21-23  March  1978  reconmended  termination 
of  this  task  because  individual  work  units  have  been  established  for  specific  pieces 
of  equipment. 
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DETAIL  SHEET 


TITLE:  (U)  Sterilising  Equipment  Engineering  Assistance  and  Prototype 

Fabrication 

WORK  UNIT  NO:  010 

ACENCY  ACCESSION  NO:  DA  OB  6164 

PRINCIPAL  INVESTIGATOR:  Prensky,  W.  C. 


BACKGROUND 


This  task  was  established  in  August  1975  to  provide  engineering  assistance 
during  the  terra  of  a  Phase  II  contract  to  Castle  Company  for  the  design 
and  construction  of  prototype  sterilisation  devices.  As  the  prototypes 
were  completed  and  entered  into  clinical  and  engineering  testing,  new, 
individual  work  units  were  established  for  the  equipment. 


PROGRESS 


This  work  unit  wss  no  longer  required  and  it  was  recommended  for  termin¬ 
ation  by  the  IPR  of  March,  1978. 


REFERENCES 

1.  Letter,  SCRD-OP,  20  Apr  1978,  "Kccomreendat ions/Dec isions  of  Joint 
Working  Group,  22  Mar  1978  ". 

2.  Letter,  SGRD-l'BE ,  22  May  1978,  "Termination  of  Work  Units". 
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23.  (U)  To  modernize  the  current  Dental  Hygienist  Set  (NSN  654S-00- 142-8896). 

24.  (u)  Review  components  and  pack  components  into  the  Plastic  Insert  Modules  being 
developed  under  Task  838.00.006,  then  clinically  evaluate  the  modular  concept. 

25.  (U)  7710  -  7809.  None.  Work  unit  will  be  held  In  abeyance  pending  receipt 
of  a  requirements  document  and  adequate  funding. 
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DETAIL  SHEET 


TITLE:  Dental  Hygienist  Set 

WORK  UNIT  NO:  OH 

AGENCY  ACCESSION  NO:  DA  OA  6292 

PRINCIPAL  INVESTIGATOR:  Nalek,  J.  W. 


BACKGROUND 

Thle  task  was  establiahed  to  develop  a  nodi (led  Dental  Equipment  Set, 

Dental  Hygienist,  Field  and  repackaged  Into  an  assembly  of  plastic  modules 
and  provide  a  sophisticated  hygiene  capability  for  both  field  and  over¬ 
seas  garrison  dental  service.  Completion  of  the  effort  is  dependent  upon 
the  accept ab 1 1 1 t y  of  the  Dental  Plastic  Insert  Nodules,  Several  trial 
packaglngs  of  this  set  using  different  component  lists  have  been  initiated. 


PROCRESS 


None.  Work  uni:  vl 1 1  be  held  n  abeyance  pending  receipt  of  a  require¬ 
ments  document  and  adequate  funding. 


REFERENCES 


1.  QMDO  for  Field  Dental  Equipment,  6  March  1967.  (Cancelled) 


r,  U1 trasonlc.  Non-Invaslv 


C.  In-House 


RESEARCH  AMP  TECHNOLOGY  WORK  UNIT  SUMMARY 


MfO»r  uN,nw  HRIK'i 

Pt>  DKht.(AK>*f 


\  ©•»»  »•«  ,  WRTRf  T*  AIM  P  «>»  W— *«■ 

78  05  01  |  H.  TERMISAT 

eaoqaaw  t«.  tw»w* 

T57778A 

'AXXMMXAJl 

TSTTIOA 

•XMAMMKMX 

T  cards  mi 

•  a  •—  •*# 

(U)  Volume 

Flow  Evaluatt 

tA|M  AM|A  Wk.***** 


mom*  u*»*  -«  w 


009800  Medical  and  Hospital  Equipment;  002400  Bioengineering 


(••€?"££ T|“"  ■" 


Tii'n^^mwi  mrafr  — rrr  •<  • 


*  •  •  *  •  * •  • 
*  ••  *«K4  •••<  *••« 


4  AR8VM* 
l.tun  tut 


****  US  Army  Medical  Bioengineering 

Research  &  Development  Laboratory 
-—**  Fort  Detrick,  Frederick,  MD  21701 


*••«*»•*  R  I——  MMM|.  |  aw— »■  R.MRR^ 

•  Salisbury,  L.L. 

.(301)  66 3- 72 77 ;  AUT0V0N  343-7277 

l*0*i  MCv***  •U«v«<  mmih* 


•  O’Connor,  R.J. 
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23.  (U)  A  need  exists  for  a  non-lnvaslve  portable  vascular  blood  flow  measuring 

device  and  foreign  body  locator  for  field  military  hospital  use. 


24.  (u)  Instrumentation  will  be  developed  to  provide  a  continuous  as  well  as  a 

frequency  modulated  scan  of  blood  vessels.  The  feasibility  of  storing  and 
processing  the  data  from  these  scans  to  provide  Image  and  flow  Information  will 
also  be  Investigated. 


25.  (U)  7710  -  7804.  A  technique  was  conceived  which  would  permit  elimination  of  the 

spectrum  analyzer  and  permit  presentation  of  the  information  with  much  less  conplex 
electronics.  This  work  unit  was  terminated  per  Joint  Working  Group  held  at  USAMBRDL 
22  March  1978. 
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DETAIL  SHEET 


TITLEi  Volume  Flow  Evaluator,  Ultrasonic  Non-lnvaslve 

WORK  UNIT  NO j  012 

AGENCY  ACCESSION  NO:  DA  OB  6166 

PRINCIPAL  INVESTIGATOR:  Saltatory,  L.  L. 


BACKGROUND 


Thla  project  waa  Initiated  In  1975  lor  the  purpose  of  developing  an 
Instrument  which  would  provide  a  non-lnvaalv*  technique  lor  determining 
blood  vessel  diameter*.  Such  a  system  when  used  with  the  already  developed 
ultra  sonic  doppler  flow  meter,  would  permit  measurement  of  blood  volume 
flow  and  would  be  of  use  in  the  diagnosis  of  circulatory  disorders. 

The  technique  decided  on  was  an  adaption  ol  a  radar  altimeter  system 
used  for  guided  fusing  and  aircraft  navigation  with  the  carrier  shifted 
from  the  R.  F.  range  to  the  ultra  sonic  range.  A  frequency  modulated 
ultra  sonic  signal  is  progagat  ed  through  the  tissue  and  an  echo  is  re¬ 
turned  I  ram  the  various  discontinuities,  within  the  t  issue.  This  echo 
is  then  compared  with  the  transmitted  signal  and  a  difference  frequency 
Is  obtained.  This  difference  frequency  Is  a  direct  function  of  the  dis¬ 
tance,  progagatlon  rate,  and  the  modulation  rate.  With  known  progagat Ion 
and  modulation  rates  the  difference  frequency  can  he  directly  related  to 
the  dtstance.  The  resolution  of  the  system  Is  e  function  of  the  devlstton 
of  the  transmitted  signal  and  the  modulation  rate.  These  are  limited 
by  ambiguity  considerations  and  the  ability  of  the  system  to  respond  to 
rapid  changes. 

Initially,  an  attempt  was  made  to  modify  a  commercial  ultra  sonic  flow 
meter.  This  was  abandoned  because  of  intermodulation  band  width  and 
nonlinear  response  problems.  The  system  finally  developed  consists  of 
a  phase-lock-loop  modulated  by  a  l.C.  function  generator  for  the  10  MHF. 
ultra  sonic  transmitter.  The  receiver  section  consists  of  a  preamplifier, 
mixer,  and  low-pass  filter.  Presently,  a  storage  oscilloscope  and  spec¬ 
trum  analyser  is  used  as  the  display. 


PROCRESS 


This  task  was  terminated  at  t  Joint  working  group  held  at  USAMRROL, 
22  March  1978. 


REFERENCES 


1.  "Frequency  Modulated  Ultrasonic  Doppler  Flowmeter",  K.  McCarty, 

J.  P.  Woodcock,  Journal  of  Medical  and  Biological  Engineering,  January 
1975. 

2.  SCRD-SDM  to  USAMRRDL,  17  September  1975,  Subject:  Non-lnvaslve 
Measurement  of  Blood  Flow. 


3.  Letter,  SCRD-OP,  dated  20  April  1978,  Subject:  Kec onmendat Ions/ 
Decisions  of  Joint  Working  Croup,  22  March  1978. 
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U)  Dental  Field  Set;  (U)  Resupply;  (U)  Dental 
Portable  Equipment;  (U)  Dental  Resupply  Set  _ 
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23.  (U)  To  develop  a  resupply  set  Tor  use  In  field  dental  treatment  systems. 

24.  (u)  Prepare  a  component  listing  and  pack  components  In  the  Plastic  Insert 
Module  being  developed  under  Task  838.00.006,  then  clinically  evaluate  the  concept. 

25.  (U)  7710  -  7809.  None.  Work  unit  will  be  held  In  abeyance  pending  receipt  of  a 
requirements  document  and  adequate  funding. 
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DETAIL  SHEET 


TITLE:  Dental  Supplemental  Operating  Set 


WORK  UNIT  NOi  013 

AGENCY  ACCESSION  NOs  PA  OA  62*4 

PRINCIPAL  INVESTIGATOR:  Kulak.  J.  W. 


BACKGROUND 

Concurrent  with  the  design  and  fabrication  of  Dental  Plaatlc  Insert 
Nodule*,  effort  was  Initiated  to  encase  dental  speciality  set*  In  plastic 
modules.  It  was  Intended  that  .1  standard  resupply  set  be  configured 
and  contained  within  the  plastic  modules  so  as  to  provide  a  ready  re- 
furnlshoent  of  expandable  materials.  Reconsideration  ol  the  necessity 
for  such  a  pre-packaged  modular  resupplv  element  has  resulted  In  a  neg¬ 
ative  conclusion.  Thl*  task  was  retained  to  supplement  development 
effort  of  the  Dental  Operating  Set. 


PROGRESS 

None.  Work  unit  will  be  held  In  abeyance  pending  receipt  of  a  require¬ 
ments  document  and  adequate  funding. 


REFERENCES 


t.  QHDO  for  Field  Dental  Equipment,  6  March  1967.  (Cancelled) 


r>t>  v**f -*«>»)» 


(U)  Whole  Body  Diagnostic  X-Ray  Scanner 

•  I  ■  >  •  ■  ...  *  .'!»■* 


003500  Clinical  Medicine;  009800  Medi  cal  and  Hospital  Equipment 


US  Army  Medical  Bioengineering 
Research  A  Development  Laboratory 
Fort  Detrick,  Frederick,  MD  21701 


US  Army  Medical  Bioengineering 
Research  &  Development  Laboratory 
Fort  Detrick,  Frederick,  MD  21701 


Salisbury,  L.L. 

(301)  663-7277;  AUT0V0N  343-7277 


Dettor,  C.M. ,  COL 

(301)  66  3-24  34;  AUTOVON  343-2434 


Foreign  Intelligence  Not  Applicable 


U)  Whole  Body;  (U)  Diagnostic;  (U)  X-Ray 


(U)  Scanner;  (U)  Flying  Spot;  (U)  Field  *edi cine:  (U)  Field  Loulanent _ 

It  tfC».  H  ««  •  r  •.*»  •  It  »••«»»«  •  it  e.— •  #  >4-**  •»  ••  — —  |n<»t  «  m>  , 

23.  (U)  To  provide  engineering  assistance  In  evaluating  new  diagnostic  X-ray 
scanners  being  evolved  for  military  field  use. 

24.  (U)  Professional  ly  evaluate  and  assess  nn  equipnent  as  required. 

25.  (U)  7710  -  7809.  The  digital  version  has  been  Installed  in  the  University  of 
Maryland  Shock  Trauma  Unit  for  clinical  evaluation.  Problems  have  been  encountered 
with  the  tape  transport  and  computer  which  limited  the  nunber  of  patients  processed 
on  the  system.  This  problem  appears  to  have  been  solved  and  It  is  anticipated  that 
during  the  1st  Quarter  of  FY79  a  statistically  significant  nimber  and  types  of 
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DETAIL  SHEET 


TITLE:  Whole  Body  Diagnostic  X-Ray  Scanner 


WORK  UNIT  HO:  016 

AGENCY  ACCESSION  NO:  DA  OB  6172 

PRINCIPAL  INVESTICATOR:  Salisbury,  L.  L. 


BACKGROUND 

Thi>  task  was  established  on  30  January  1976.  The  objective  Is  to  pro¬ 
vide  engineering  assistance  for  the  evaluation  and  assessment  of  a  new 
diagnostic  X-Ray  scanner  being  developed  for  Military  Field  use  by  Amer¬ 
ican  Science  and  Engineering,  lnc>,  of  Cambridge,  MA. 

The  system  provides  radiographic  images  by  using  a  1  mm  diameter  beam 
and  scanning  the  area  of  Interest.  The  beam  is  detected  by  a  highly 
efficient  crystal  and  digitised.  The  Information  Is  processed  digitally 
and  presented  on  a  cathode  ray  screen  and/or  stored  on  a  magnetic  media. 
This  technique  reduces  patient  radiation  dose  to  less  than  1  mr  and  pro¬ 
vides  102*  gray  levels.  To  obtain  this  amount  of  Information  with  a 
convent  la,  system  would  require  multi-exposures  at  different  techniques. 


PROGRESS 

A  breadboard  prototype  has  been  installed  in  the  Shock-Trauma  Unit  of 
the  University  of  Maryland  Hospital  In  Baltimore,  Maryland.  The  type 
of  Injuries  and  peak  patient  load  at  the  Shock-Trauma  unit  approximates 
the  combat  situation  as  closely  as  is  possible  during  peace  time. 

Much  time  was  lost  due  to  soft  ware  and  hardware  unreliability.  These 
problems  have  been  solved  and  patient  thru  put  is  now  satisfactory.  It 
is  expected  to  terminate  the  clinical  tests  In  1st  Qtr  FY  79.  Prelimin¬ 
ary  results  indicate  professional  acceptance  of  the  results  obtained. 


REFERENCES 

1.  Letter,  SGRD-UBE-C,  dated  30  January  1976,  subject:  Whole  Body 
Diagnostic  X-Ray  Scanner,  Task  No.  AB16.00.016. 
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2.  Letter,  SCRD-SDM,  dated  17  February  1976,  subject:  Evaluation  ol 
Application  for  Support  of  Research. 

3.  Letter,  SCRD-UBE-C,  dated  3  March  1976,  subject:  Evaluation  of 
Application  for  Support  of  Research  Entitled,  Development  of  a  Whole 
Body  Flying  Spot  X-Ray  Medical  Unit. 

4.  Letter,  SCRD-SDM,  dated  31  March  1976,  subject:  Evaluation  of 
Application  for  Support  of  Research. 

5.  Letter,  SCRD-UBE-C,  dated  6  April  1976,  subject:  Evaluation  of 
Addendum  Material,  submitted  by  investigator  in  Support  of  Research 
entitled,  "Development  of  a  Whole  Body  Flying  Spot  X-Ray  Medical  Unit". 

6.  Letter,  SGRD-OPM ,  dated  29  June  1977,  subject:  Development /Cl lnical 
Evaluation  of  a  Whole  Body  Flying  Spot  Medical  X-Ray  Unit. 

7.  Memorandum  for  Contract  Review  Board,  SCRD-RM,  dated  23  August  1977, 
subject:  Minutes  from  Contract  Review  Board. 
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DETAIL.  SHEET 


TITLE:  Mobile  Satiation  Aid/C  tearing  Station,  Engineering  Evaluation  of 

WORK  UNIT  NO:  017 

AGENCY  ACCESSION  NO:  DA  OB  6217 

PRINCIPAL  INVESTIGATOR:  Halek,  J.  V. 


BACKGROUND 


It  was  desired  that  suitability  of  the  chassis  and  body  of  a  Mobile 
Field  Kitchen  Trailer  (MFKT)  for  transporting  existing  field  medical  sets 
and  utilisation  In  an  operational  mode  to  provide  assigned  medical  sup¬ 
port  In  the  Division  Area  of  the  Combat  Zone. 


PROGRESS 


The  mobile  trailer  was  received  and  feasibility  study  Initiated.  Serious 
weight  handling  and  volumetric  capacity  problems  were  Indicated.  The 
task  was  terminated  at  J.W.G.  held  on  22  March  78. 


REFERENCES 

1.  Letter,  SCRD— SOM,  dated  A  February  1977. 

2.  Utter,  SCRD-UBE-C,  dated  14  March  1977. 

3.  Utter,  SCRD-SDM,  dated  18  March  1977. 

4.  1st  Ind,  SGRD-SDM,  dated  12  April  1977. 

5.  Utter,  SGRD-UBE-C,  dated  28  April  1977. 

6.  Utter,  SCRD-OP,  dated  20  April  1978,  subject:  Recommendations/ 
Decisions  of  JVC,  22  March  78. 
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DETAIL  SHEET 


TITLE:  Personnel  Decontamination  Sets,  Design  of 

WORK  UNIT  NO:  018 

ACENCY  ACCESSION  NO:  DA  OB  6218 

PRINCIPAL  INVESTIGATOR:  Cranford,  H.  B. 


BACKGROUND 

USAMRRDL  has  been  tasked  to  design  and  build  equipment  to:  (a)  decon¬ 
taminate  chemically  contaminated  personnel  in  the  Toxic  Exposure  Aid 
Station  (TEAS)  at  the  Biomedical  Laboratory,  Aberdeen  Proving  Grounds, 
Maryland;  and  (b)  decontaminate  personnel  on  site  prior  to  transport 
to  the  TEAS.  Additional  discussions  with  the  Biomedical  Laboratory, 
USAMBKDL  and  SCRD-OPM,  Indicate  with  the  experience  gained  in  accomp¬ 
lishment  of  (a)  and  (b),  USAMBKDL  shall  build  an  experimental  system 
to  decontaminate  casualties  prior  to  admission  to  field  medical  facili¬ 
ties.  The  initial  problem  statement  did  not  provide  sufficient  tech¬ 
nical  information  to  establish  equipment  design  parameters.  Initial 
coordination  has  done  more  toward  identifying  problem  areas  than  arriving 
at  potential  solution.  An  outline  of  problem  areas  he  s  been  developed. 
Contact  has  oeen  established  with  the  Biomedical  Laboratory  and  Chemical 
Systems  Laboratory  at  APG,  as  well  as  the  Navy  and  Air  Force,  to  provide 
technical  information  and  potential  solutions.  The  Naval  Research 
Laboratory  provided  information  on  the  Navy  Ash/Slash  study  for  ship¬ 
board  biological  and  chemical  decontamination. 

Information  made  available  by  the  Biomedical  Laboratory  and  the  Chemical 
Systems  Laboratory,  APG,  was  Insufficient  to  establish  design  parameters. 


PROCRESS 


Specific  information  was  requested  from  USAMRDC  necessary  to  establish 
design  parameters.  The  Joint  Working  Group  recommended  continued  devel¬ 
opment  with  technology  gained  from  development  work  for  USAF,  used  to 
establish  requirements. 


REFERENCES 

1.  Letter,  SGRD-SDH,  USAMRDC,  dated  IS  March  1977,  subject:  Construc- 
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tlon  of  Decontamlnat ion  Units  for  the  U.S.  Army  Biomedical  Laboratory. 


2.  Letter,  DROAR-CLL-M,  10  May  1977,  1st  lnd..  Biomedical  Laboratory, 
F.dgcvood  Arsenal,  Ml),  subject:  Patient  Decontamlnat  ion  for  Medical 
Facilities,  Task  No.  A838.00.018,  9  June  1977. 

3.  Trip  Report,  20  July  1977,  to  Edgewood  Arsenal,  Ml),  subject:  To  dis¬ 
cuss  the  state-of-the-art  of  Personnel  Decontamination,  3  August  1977. 

9.  USAMBRDL,  "Personnel  Decontamination  Problem  Outline",  dated  16  August 
1977. 

5.  Memorandum  for  Record,  USAMBRDL,  SCRD-UBH-O,  1<>  September  1977, 
subject:  Decontamination  of  Chemical  Casualties. 

6.  Letter,  SCRD-l'BE-C,  USAMBRDL,  dated  8  Dec  1977,  subject:  Personnel 
Decontamination,  Request  for  Information  of  Task  No.  838.00.018. 

7.  Letter,  SLRD-OP,  US AMR DC ,  dated  20  Aprtl  1978,  subject:  Recotwnen- 
datlons/Declsions  of  Joint  Working  Croup,  22  March  1978. 
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23.  (U)  To  clinically  evaluate  the  evolving  new  generation  of  field  dental  equip¬ 
ment  prototypes,  within  the  concept  of  mutually  supporting  and  conol enentary  field 
treatment  systems,  and  compatible  with  the  current  T0&L  and  standard  field  shelter 
systems. 

24.  (U)  Assemble  the  necessary  materiel  and  personnel  and  clinically  evaluate. 

25.  (U)  7710  -  7804.  Clinical  evaluation  of  an  automatic  field  dental  X-ray 
processor  is  being  conducted.  If  evaluation  is  successful,  a  new  task  will  be 
initiated  for  a  more  thorough  assessment.  Task  terminated  by  action  of  formal 
special  In-Process  Review  ( I  PR )  held  21  March  1978. 
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DETAIL  SHEET 


TITLE:  Dental  Field  Area  Support  System 


WORK  UNIT  NO:  019 

AGENCY  ACCESSION  NO:  DA  OA  6250 

PRINCIPAL  INVESTIGATOR:  Malek,  J.  W. 


BACKGROUND 

This  task  was  Initiated  to  clinically  evaluate  evoving  new  generations 
of  field  dental  equipment,  employment  of  some  In  the  field  environment, 
and  compatibility  of  this  equipment  with  the  Array  Shelter  System  fn 
which  it  would  most  generally  be  employed.  First  such  evaluation  was 
conducted  during  February-March  1970  at  Fort  Sam  Houston,  Texas,  In 
which  several  Items  of  new  generation  of  field  dental  equipment  were 
evaluated  within  the  MUST  inflatable  Shelter  element.  The  combat  field 
environment  was  only  simulated  In  this  assessment  as  the  shelter  element 
was  erected  and  used  on  a  hard  stand  surface  on  the  Main  Post  at  Fort 
Sam  Houston.  A  reasonable  compatlbi 1 ity  of  shelter  and  equipment  was 
indicated.  In  April  1971,  a  Military  Potential  Test  (MPT)  commenced 
in  USAREUK  to  evaluate  two  field  dental  operating  assemblages.  This 
•valuation  was  unique  In  that  the  equipment  was  to  be  transported  by 
conventlal  Army  carriers  to  a  variety  of  remote  troop  locations  where 
then  was  a  need  for  dental  support,  and  to  be  utilised  in  a  variety 
of  non-specific  shelters  by  periodically  changing  opera  tor /ass  1 st ant 
team:.  Then,  for  the  first  time,  the  dental  equipment  prototypes  were 
receiving  an  evaluation  wherein  both  use  and  abuse  are  factors  and  where¬ 
in  a  real  measure  of  long  term  reliability  and  durability,  in  every 
shelter  and  support  environment,  were  addressed.  Adequate  data  were 
collected  from  this  evaluation  to  establish  basis  for  new  programs  for 
final  modification  and  type  classification  action  for  new  portable  den¬ 
tal  units. 


PROCRESS 

None.  Task  Terminated  by  JWG,  March  1978. 
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REFERENCES 


1.  0/F,  SGRD-SDM ,  5  December  1969. 

2.  Clinical  Evaluation,  Fort  Sam  Houston,  Texas,  March  1970. 

3.  Military  Potential  Test,  USAREUR,  February-May  1971. 

*»•  Military  Potential  Test,  Fort  Jackson,  S.C.,  November  1972-January 
1973. 

3.  User  Evaluation  of  Dental  Operating  and  Treatment  Unit*,  Comparison 
Test,  USAIDR,  December  1974. 

6.  Establishment  of  Task  A838.00.039,  15  July  1975,  to  Develop  a 
Field  Utility  Unit  for  Dental  use. 

7.  Establishment  of  Task  A838.00.015,  1  October  1976,  to  develop  a  New 
Field  Dental  Chair. 

8.  Minutes  of  JWC,  22  March  1978. 

9.  Letter,  SCRD-UBE ,  22  May  1978,  Terminating  Task. 
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23.  (U)  To  design  and  fabricate  a  field  medical  gurney  for  the  movement  of  patients 
Over  semi -rough  terrain. 

24.  (U)  Design,  fabricate  and  evaluate  a  gurney  which  will  meet  the  requirements  of 
field  use. 

25.  (U)  7710  -  7806.  Alternative  approaches  for  the  design  of  a  field  gurney  were 
submitted  for  review.  A  prototype  unit,  using  "Grass  Skis"  for  movement,  was 
fabricated.  Project  was  reviewed  by  a  Joint  Working  Group  (JWG)  and  suspended 
pending  review  by  the  Academy  of  Health  Sciences  (AHS).  Review  by  AHS  reccmended 
that  development  effort  be  discontinued.  Task  terminated. 


DD.:?."J498 


c*ivi6u4  isitiowi  or  tmi  ro»M  am*  o»*Ovttr  r*t*  ro«wi  mma  *  wov  «t 
AMI)  ••  |fO»  MM*  UilCl  *»•  Oft%Ol«Tff  # 


DETAIL  SHEET 


TITLE:  Field  Medical  Curney 

WORK  UNIT  NO:  020 

AGENCY  ACCESSION  NO:  DA  OB  6209 

PRINCIPAL  INVEST1CAT0R :  O’Connor,  R.  J. 


BACKGROUND 


This  task  was  established  as  one  of  the  items  lifted  in  the  Outline 
Development  Concept  Plan  of  27  May  1976.  The  object  of  the  work  unit 
was  to  develop  a  gurney  type  platform  for  the  movement  of  patients 
within  field  medical  facilities  over  semi-rough  terrain.  The  constraints 
placed  on  such  a  platform  included;  ease  of  operation  by  one  person; 
lightweight  construction  capable  of  supporting  the  95th  percentile  man; 
col  laps  ibi  1 1  ty  for  storage  and  shipment;  nva  i  nta  1  nabl  1  i  ty  at  the  user 
level;  capable  for  accepting  patients  on  the  U.S.  Army  Standard  Litter; 
and  the  possession  of  permanent  straps  for  patient  security. 


PROGRESS 


A  feasibility  study  which  considered  the  constraints  was  conducted  and 
three  alternative  approaches  were  presented  for  consideration.  The 
first  was  to  product  improve  a  standard  wheeled  stretcher  by  changing 
its  wheels  to  allow  easier  movement  in  the  field  medical  environment. 

The  second  was  to  restudy  the  "Rollagon"  concept  identified  in  earlier 
work  done  by  the  U.S.  Armv  Medical  Equipment  RAD  Laboratory.  The  third 
alternative  was  to  develop  a  lightweight  carrier  with  wheels  similar  to 
those  found  on  all  terrain  vehicles,  which  would  interface  with  the 
standard  litter.  A  fourth  alternative  which  was  described  subsequently 
utilised  "Grass  Skis"  as  a  method  of  movement  of  the  standard  litter. 

The  results  of  the  feasibility  study  were  submitted  for  review. 

A  prototype  unit  using  the  "Grass  Skis"  was  built  and  subjected  to  in¬ 
formal  testing.  Photographs  were  forwarded  for  information. 

This  task  was  terminated  as  a  result  of  action  by  a  Joint  Working  Croup 
in  March  1978. 


REFERENCES 

1.  Letter,  SCRD-SDH ,  dated  22  Dec  1976,  subject,  “Feasibility  Study  oi 
Items  from  the  Outline  Development  Concept  Plan". 

2.  Letter,  SCRD-UBE-C,  dated  18  Jan  1977,  subject:  "Feasibility  Study 
of  Items  from  the  Outline  Development  Concept  Plan". 

3.  Letter,  SCRD-UBE-C,  dated  21  Mar  1977,  subject,  "Field  Medical  Gur¬ 
ney,  Task  No.  838.00.020". 

<*.  Letter,  SCRD-UBE-C,  dated  12  Oct  1977,  subject,  "Field  Medical  Cur- 
ney ,  Task  No.  838.00.020". 

5.  Letter,  SCRD-OP,  dated  22  June  1978,  subject:  Termination  of  Project, 
Field  Medical  Gurney,  838.00.020. 
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- - ... - - - < - ' —  (U)  Root-Lowell  Pro-ULV;  (U)  Insecticide  AerosoT  Genera- 

LflXk.  01)  Ultra  Low  Volune  (ULV)  Dispersal;  (U)  Toxicity;  (U)  Droplet  Size  Spectrjr  __ _ 

23.  (U)  Following  the  use  of  the  Pro-ULV  Portable  Insecticide  Aerosol  Generator,  pest 
controllers  have  complained  of  headaches  and  nausea.  It  is  suspected  that  due  to  the 
design  of  the  equipment,  the  spectrjn  of  insecticide  particles  produced  Is  too  small 
to  be  effectively  filtered  out  by  currently  used  respiratory  protective  equipment. 

The  spectrum  of  particle  sizes  produced  will  be  determined  and  related  to  the  toxicity 
of  the  Insecticide  being  used. 

24.  (u)  To  determine  droplet  size  spectrum  produced  by  the  Root-Lowell  Model  1035, 
ProR  ULV  Portable  Insecticide  Aerosol  Generator,  utilizing  a  Royco  Model  225  ©article 
size  analyzer.  The  spectrum  produced  by  the  generator  will  be  related  to  the  toxicity 
of  the  Insecticide  routinely  used  (MGK  pyrocide  fogging  concentrate  5628). 

25.  (U)  7710  -  7809.  The  pesticide  droplet  spectrum  produced  by  the  Pro-ULV  was 
etermined.  Evaluation  of  several  respiratory  devices  used  in  conjunction  with  the 
peration  of  the  ULV  generator  indicated  that  the  NI0SH  approved  pesticide  cartridges 
ere  more  efficient  than  the  unapproved  cartridges  in  filtering  out  droplets  smaller 
han  4.8  microns.  All  tested  cartridges  were  equally  effective  in  filtering  droplets 

larger  than  4.8  microns.  A  toxicological  evaluation  of  the  pesticide  indicated  some 
roblems  with  the  components,  however  none  of  the  problems  are  major  if  the  compound 
s  used  in  accordance  with  manufacturer's  labeling  requirements  and  using  NI0SH 
pproved  respirator  cartridges.  A  technical  report  is  being  prepared. 
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TITLE:  Evaluation  of  Potential  Hazards  Associated  With  the  Use  of 

Root-Lowell  Pro''''  ULV  Portable  Insecticide  Aerosol  Generator. 


WORK  UNIT  NO:  021 

AGENCY  ACCESSION  NO:  DA  OB  6176 

PRINCIPAL  INVESTIGATOR:  Nelson,  J.  H. 


BACKGROUND 

(R) 

The  Pro  ULV  Portable  Insecticide  Aerosol  Generator  Is  a  non-standard 
Item  which  Is  currently  being  used  extensively  In  military  pest 
control  operations.  Following  use  of  the  equipment,  pest  control 
operators  have  suffered  headaches  and  nausea.  This  research  project 
was  therefore  Initiated  to  determine  If  these  problems  were  resulting 
from  the  design  of  the  equipment  wherein  a  great  many  small  Insecticide 
droplets  were  being  produced  which  could  not  be  effectively  filtered 
out  by  the  respiratory  protective  equipment  currently  in  use. 

A  Royco^  Model  225  Particle  Counter  was  utilized  to  determine  the 
spectrum  of  insecticide  droplets  produced  by  the  ULV  generator.  Several 
respiratory  devices  currently  being  used  by  military  pest  control 
operators  have  been  evaluated  for  efficiency  In  removing  the  droplets 
produced  by  the  ULV  generator. 


PROGRESS 


The  pesticide  droplet  spectrum  produced  by  the  Pro-ULV  was  determined. 
Seventy-four  percent  of  the  droplets  produced  were  0.5  to  2. On  In 
size;  23*  were  In  the  2.0  -  4.8u  range;  2.5*  were  In  the  4.8  -  7.5n 
range;  and  0.4*  were  In  the  7.5  -  20. On  range.  There  were  no  droplets 
greater  than  20. 0u  detected.  Evaluations  of  several  respiratory 
devices  used  In  conjunction  with  the  operation  of  the  ULV  generator 
Indicated  that  the  NI0SH  approved  pesticide  filters  were  more  efficient 
than  the  nonapproved  filters  In  screening  out  droplets  smaller  than  4.8u. 
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TITLE:  Evaluation  of  Potential  Hazards  Associated  with  the  Use  of  Root- 
Lowell  Pro'K'  ULV  Portable  Insecticide  Aerosol  Generator  (Cont'd) 


All  tested  filters  were  equally  effective  in  screening  out  droplets 
larger  than  4.8u.  Transient  toxic  signs  (red  eAudate  around  the  eyes 
and  nose)  were  observed  in  animals  exposed  to  one  of  the  components  of 
the  insecticide  (APCO-467)  for  1  hr  at  4.7  mg/1,  and  for  4  hrs  at 
1.3  mg/1.  These  signs  were  also  observed  with  another  component 
(Pyrocide)  after  exposure  of  4  hrs  at  1.4  mg/1.  No  histological  lesions 
attributable  to  Inhalation  of  the  Pyrocide  fogging  concentrate  or  its 
ingredients  were  detected  in  rats  necropsied  14  days  post  exposure.  The 
results  of  behavioral  tests  indicated  that  exposure  to  high  concentra¬ 
tions  (4.7  mg/1)  of  APCO  467  (deodorized  kerosene)  for  1  hr  or  lower 
concentrations  (1.3  mg/1)  for  four  hours  Impaired  rat  avoidance  perform¬ 
ance  for  almost  24  hrs.  Pulmonary  Function  tests  indicate  possible 
transitory  lung  Irritation  in  rabbits  exposed  to  Pyrocide- 175,  APCO-467, 
and  the  total  fogging  concentrate.  Data  indicate  the  compound  is  non- 
mutagenic.  It  is  recommended  that  the  use  of  the  pyrocide  fogging 
concentrate  be  continued  with  the  Pro-ULV  aerosol  generator  following 
manufacturer's  labeling  requirements  and  using  only  NIOSH  approved  pesti¬ 
cide  filters.  A  technical  report  is  being  prepared. 


REFERENCES 

1.  Letter,  ATEN-FE-BG,  to  HQDA(SGRD),  dated  30  January  1976.  subject: 
Potential  Hazards  in  Use  of  PRO-ULViR'  Machine  Due  to  Equipment 
Design. 

2.  Letter,  SGRO-SDM  to  USAMBRDL,  dated  10  March  1976,  subject:  as 
above. 
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23.  (U)  To  develop  a  system  for  air/ground  ambulances  to  monitor  critically  ill 
patients  being  transported  from  point  to  point. 

24.  (U)  Design,  fabricate  and  evaluate  patient  monitors  to  be  operated  by  paramedical 
personnel  In  the  evacuation  of  sick  and  Injured  patients. 

25.  (U)  7710  -  7804.  No  progress.  This  work  unit  was  terminated  per  Joint  Working 
Group  held  at  USAfCRDL  22  March  1978. 
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TITLE:  Trancrlt,  Emergency  Medical  Equipment 

WORK  UNIT  NO:  022 

AGENCY  ACCESSION  NO:  DA  OB  6210 

PRINCIPAL  INVESTICATOR:  Salisbury,  L.  L. 


BACKGROUND 

This  laboratory  was  requested  to  conduct  a  feasibility  study  on  the 
requirements  and  limitations  of  providing  emergency  medical  equipment 
for  the  monitoring  of  the  severely  disabled  soldier  and  the  telemetering 
of  this  data  during  evacuation  from  a  tactical  situation.  Various  as¬ 
pects  of  the  problem  were  addressed  including  duration  of  transport, 
stability  of  the  patient,  parameters  to  be  monitored,  equipment  neces¬ 
sary  to  react  to  abnormal  conditions  monitored,  Implications  of  teleme¬ 
tering  and  training.  A  report  was  submitted  to  HQDA  (SCRD-OPM)  with 
options  Identified. 


PROGRESS 


This  task  was  terminated  at  a  Joint  Working  Croup  held  at  USAMBRDL, 
22  March  1978. 


REFERENCES 

1.  Letter,  SCRD-SDM ,  dated  22  December  1976,  subject:  Feasibility 
Study  of  Items  from  the  Outline  Development  Plan. 

2.  Trip  Report,  University  of  Maryland  Shock  Trauma  Unit,  *  March  1977, 
L.  Salisbury,  USAMBRDL,  subject:  Emergency  Transportat ion  of  Patients. 

J.  Meeting  held  at  USAMBRDL,  10  March  1977,  subject:  Field  Transpor¬ 
tation  of  the  Wounded  Soldier. 

U.  Utter,  SGRD-UBE-C,  dated  17  March  1977,  subject:  TRANCR1T,  Emer¬ 
gency  Medical  Equipment. 


5.  Utter,  SGRD-OP,  dated  20  April  1978,  subject:  Recommendations/ 
Decision  of  Joint  Working  Group,  22  March  1978. 
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TITLE:  Light,  Surgical,  Battalion  Aid  Station 

WORK  UNIT  NO:  023 

ACENCY  ACCESSION  NO:  DA  OB  6211 

PRINCIPAL  INVESTIGATOR:  CranforJ,  H.  B. 


BACKGROUND 

The  purpose  ol  the  task  Is  to  redesign  the  surgical  light  (NSN-6530-00- 
299-8595).  The  task  was  established  on  22  December  1976.  Review  of: 

(a)  current  surgical  light  drawings  and  specifications!  (b)  current 
surgical  lighting  recommendations;  and  (c)  commercially  available  lights 
and  technical  literature,  was  initiated  and  alternate  solutions  to  the 
problem  evaluated.  The  alternate  solutions  were  forwarded  to  HQDA  (SCRD- 
SDM)  for  review  and  comment  prior  to  the  sKeting  of  the  Joint  Working 
Croup  (JWC)  during  the  week  of  22  April  1977.  Commercial  and  military 
lights  under  consideration  as  an  alternate  solution,  were  ordered  and 
received  prior  to  the  JWC  Meeting  for  examination  and  display.  The  JWC 
did  not  discuss  the  Surgical  Light  problem  due  to  insufficient  time. 

The  list  of  alternative  solutions  was  forwarded  to  AHS  on  21  June  1977. 


PROGRESS 


None.  At  a  JWC  meeting  held  on  22  March  78  It  was  decided  to  terminate 
the  work  unit. 


•  REFERENCES 

1.  MIL-SPEC,  M1L-L-36189,  13  April  196A,  "Light,  Surgical,  Bracket, 
Portable,  Battery  Operated",  NSN  6530-00-299-8395,  DPSC  Dwg .  2009. 

2.  Department  of  the  Army,  U.S.  Army  Medical  Research  and  Development 
Cowmand,  Washington,  D.C.,  2031A,  SCRD-SDM,  22  December  1976,  subject: 
Feasibility  Study  of  Items  from  the  Outline  Development  Concept  Plan. 

3.  U.S.  Army  Medical  Bioengineering  Research  and  Development  Laboratory, 
Fort  Detrlck,  Frederick.  Maryland,  SGRD-UBF.-C,  9  March  1977,  subject: 
Light,  Surgical,  Battalion  Aid  Station,  Feasibility  Study. 
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**•  Letter,  $i,RD-©P,  dated  20  April  7ft,  subject:  Reconmendat lons/Dec  1 slons 
ot  Joint  Working  Group,  22  March  78. 
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23.  (U)  As  directed  by  DAS&-R0-D,  redesign  the  Internal  packaging  configuration  of 

the  field  container  of  subject  Item  to  accomodate  newly  available  tubehead  and 
timer/voltage  compensator  components  which  will  upgrade  subject  Item  to  conply  with 
revised  standards  for  X-ray  equipment. 

?4.  (U)  Obtain  new  tubehead  and  timer/ vol tage  compensator  components  from  the 

nanufacturer  and  redesign  the  Internal  packaging  configuration  of  the  field  chest  to 
receive  these  conponents  and  evaluate. 

25.  ( U)  7710  -  7804.  On  28  Oecentier  1977,  a  drawing  package  with  related  bill 

of  material  was  forwarded  to  USAMR0C  for  distribution.  Task  terminated  by  action 
Df  Joint  Working  Group  held  22  March  1978. 
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TITLE:  X-Ray  Apparatus,  Dental,  Portable  (NSN  6525-00-690-3214), 
Modification  of 


WORK  UNIT  NO:  024 

AGENCY  ACCESSION  NOi  DA  OB  6212 

PRINCIPAL  INVESTICATOR:  Maleic,  J.  W. 


BACKGROUND 

With  the  Introduction  of  new  standards  for  X-Rays,  the  current  field 
Cental  X-Ray  Unit  was  not  acceptable  for  use.  The  manufacturer  (North 
American  Phillips  Company)  has  redesigned  a  new  tubehead,  collimator 
and  line  compensator/timer  combination,  which  will  meet  the  new  stan¬ 
dards.  Prototypes  were  received  in  July  and  redesign  of  the  shipping/ 
support  container  was  initiated. 


PROGRESS 


The  internal  structure  of  the  case  was  redesigned  and  fabricated.  Every 
effort  was  made  to  salvage  as  much  of  the  original  case  and  internal 
supports.  With  careful  redesign,  at  least  95X  of  the  original  container 
was  saved  and  re-utilixed  after  logistical  evaluation  and  acceptance. 
Drawings  detailing  the  container  modifications  were  prepared  and  forwarded 
to  MRDC.  At  the  JVC  in  March  1978,  it  was  decided  not  to  proceed  in 
this  decision  and  terminate  the  task. 


1 . 


2. 

3. 


REFERENCES 

Letter,  SGRD-SDD,  dated  29  March  1977. 
Letter,  SCRD-UBE-C,  dated  28  April  1977. 
Letter,  SGRD-UBE-C,  dated  28  December  1977. 


4.  Minutes  of  JWG,  dated  30  Mar  1978. 

5.  Letter,  SCRD-UBE,  dated  22  May  1978. 
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|23.  (U)  To  conduct  evaluation  of  the  Rapid  Non 

developed  at  the  U.S.  Department  of  Agriculture 
Products  Laboratory 


Destructive  Insect  Detector  System 
,  Agricultural  Research  Service,  Stored 
This  detector  was  developed  under  a  research 
contract  awarded  by  the  Headquarters,  US  Amy  Medical  Research  and  Development  Cormand 
Washington,  DC. 

24.  (U)  Test  protocols  will  be  developed  and  actual  field  evaluations  will  be  con¬ 

ducted  In  US  Army  commodity  storage  warehouses  to  ensure  that  the  Rapid  Non-Destructlvi 
Insect  Detector  will  effectively  detect  stored- products  Insect  Infestations  in  stored 
cormodities. 


25.  (U)  7710  -  7809.  The  first  prototype  detector  has  been  evaluated.  This  proto¬ 

type  did  not  meet  the  standards  required  in  the  protocol.  Consistent  and  repeatable 
results  could  not  be  obtained.  An  ir>-house  memorandum  report  was  prepared.  The  pro 
totype  has  been  on  loan  since  February  1978  to  FDA  for  their  evaluation.  Delivery  o 
a  second  prototype  has  been  delayed  until  November  1978  due  to  technical  problems  at 
USDA. 
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TITLE:  Evaluation  of  Rapid  Non- Destructive  Insect  Detector 


WORK  UNIT  NO:  025 

AGENCY  ACCESSION  NO:  DA  OB  6213 

PRINCIPAL  INVESTIGATOR:  Kardattke,  J.T. 


BACKGROUND 

A  Rapid  Non- Destructive  Insect  Detector  System  was  developed  by  the  US 
Department  of  Agriculture,  Stored  Products  Laboratory,  Savannah,  GA  under 
a  research  contract  with  the  US  Army  Medical  Research  and  Development 
Conroand  (USAMROC) .  At  the  direction  of  USAMRDC ,  the  US  Arny  Medical 
Bioengineering  R&D  Laboratory  (USAMBRDL)  initiated  a  work  unit  to 
coordinate  a  test  program  in  cooperation  with  Defense  Personnel  Supply 
Center  (DPSC)  and  the  Food  and  Drug  Administration  (FDA)  to  test  the  system 
and  insure  Its  reprodudbi  1 1  ty  and  attainment  of  realistic  results. 

One  prototype  unit  has  been  provided  to  USAMBRDL.  Equipment  testing  has 
been  completed.  Several  technical  problems  were  encountered  in  the  system. 
Failure  of  the  machine  to  maintain  a  constant  vacuum  for  a  sustained 
period,  development  of  an  Insect  infestation  in  the  interior  lines  of 
the  machine,  and  poor  sealing  and  placement  of  the  vent  ports  in  the  bag 
system  have  slowed  the  evaluation.  Conclusion  of  this  test  was  that  the 
first  prototype  was  not  suitable  for  designed  purpose. 

Prototype  one  is  currently  being  evaluated  by  the  Food  and  Drug  Adminis¬ 
tration. 

An  advanced  prototype  Is  being  prepared  by  personnel  at  the  USDA, 

Stored  Products  Laboratory,  Savannah,  GA.  This  unit  is  scheduled  to  be 
delivered  to  USAMBRDL  during  November,  1978.  At  that  time,  this  unit  will 
be  evaluated. 


PROGRESS 

Preliminary  evaluations  at  this  time  indicate  that  the  Initial  unit  has 
little  operational  value  due  to  operational  time  requirements  and  the 
difficulty  In  ascertaining  if  low  level  Infestations  are  present. 


TITLE:  Evaluation  of  Rapid  Non- Destructive  Insect  Detector  (Cont'd) 


Recomend  that  this  work  unit  should  be  maintained  in  the  838  RDTE  pro¬ 
gram  and  expanded  to  evaluate  commercially  available  units  and  alternative 
approaches. 

Recommend  that  the  new  unit  should  be  evaluated  in-house  In  accordance  with 
the  abbreviated  test  protocol  and  if  found  acceptable,  be  taken  into  a 
DPSC  warehouse  for  field  evaluation. 


REFERENCE 

1.  Letter,  SGRD-SDM  to  USAMBRDL,  dated  7  March  1977,  subject:  Testing  of 
Rapid  Non- Destructive  Insect  Detector. 


0 

DETAIL  SHEET 

TITLE:  Vacuum  Stretcher  Inmobl 1 izer  (VSI),  Enqlneerinq  Evaluation  of 

WORK  UNIT  NO:  02<> 

AGENCY  ACCESSION  NO:  DA  OB  6221 
PRINCIPAL  INVESTIGATOR:  O'Connor.  R.  J. 


BACKGROUND 

A*  •  result  of  Information  supplied  to  USAMBRDL  by  Dr.  Coldraan  of  USAKIEM 
and  subsequent  review  of  this  information  by  USAMBRDL,  the  Academy  of 
Health  Sciences,  and  Headquarters  USAHRDC,  the  following  action  was 
taken.  Two  of  the  Sohngen  Vacuum  Stretcher  Immobilisers  were  procured 
by  USAMBRDL  for  engineering  evaluation. 


PROGRESS 


The  VSI  units  were  given  a  preliminary  inspection  and  obvious  deficiencies 
were  noted  and  recorded  In  USAMBRDL  notebook  number  617.  A  report  by 
the  Army  of  the  German  Federal  Republic  (GFR)  on  a  group  of  VS!  units 
by  various  manufacturers  was  reviewed. 

After  review  of  the  GFR  report,  a  proposed  engineering  evaluation  plan 
for  the  VSI  units  was  prepared  and  submitted  for  approval.  Termination 
of  this  work  unit  was  recommended  by  a  Joint  Working  Croup  in  March  1978. 


REFERENCES 

1.  Letter,  SGRD-RO— D,  dated  26  May  1977,  subject:  Vacuum  Immobilised 
Stretcher  Information,  with  lnclosures. 

2.  Letter,  SGRD-UBE-C,  dated  6  Feb  1978,  subject  as  above,  with  inclosure. 

3.  Proposed  Engineering  Evaluation  Plan,  Vacuum  Stretcher  lnmobi 1  iter 
(VSI),  dated  January  1978. 
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23.  (U)  To  determine  the  durability  of  commercial ly  available  Ultra  Low  Volume  (ULV) 
pesticide  dispersal  equipment  by  comparative  type  engineering  tests.  Units  will  be 
used  by  military  medical  and  engineer  personnel  for  controlling  mosquito  and  other 
flying  insects.  Results  will  provide  the  user  agencies  with  comparative  durability 
data  for  purchase  through  military  channels. 

24.  (u)  To  determine  the  operational  capabilities  of  skid  mounted  and  special  pur¬ 
pose  ULV  pesticide  dispersal  equipment  by  quantitative  and  qualitative  methods. 
Measurable  quantitative  parameters  include:  particle  size  determination  and  main¬ 
tenance  of  desired  pressure  and  flow  rate.  General  engineering  design  observations 
will  Include:  corrosive  effect  of  pesticide  used  during  tests,  verification  of  manu¬ 
facturers’  claim  of  performance  specifications,  general  durability  definitions  a; 
applied  to  mean  time  between  breakdown,  maintenance  time,  gas  and  oil  consumption  and 
definition  of  high  mortality  repair  parts. 

25.  (U)  7710  -  7809.  Evaluations  of  the  Leco  HD,  London  Aire  XW,  Micro-Gen 
LS2-15,  Micro-Gen  MS2-15,  Micro-Gen  RE1-5,  and  Micro-Gen  ED2-20  have  been  completed. 
Final  reports  are  complete  on  all  machines  except  the  RE1-5  and  ED2-20A  (final 
reports  are  under  preparation). 
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TITLE:  Evaluation  of  Skid  Mounted  and  Special  Purpose  Ultra  Low  Volume 
(ULV )  Pesticide  Dispersal  Equipment  (Cont'd) 


Recommend  this  work  unit  be  continued  in  the  838  project  area. 

Recommend  that  all  new  incoming  evaluation  tasks  of  skid  mounted  and 
special  purpose  pesticide  dispersal  equipment  be  Incorporated  into  this 
work  unit. 


REFERENCES 

1.  Letter,  AFPCB  to  HQDA(SGRD-SDM) ,  dated  9  June  1975,  subject: 

Durability  of  Pesticide  Dispersal  Equipment. 

2.  Memorandum,  HQDA(SGRD-SDM) ,  dated  9  September  1975,  subject:  Respon¬ 
sibility  for  Research  and  Development  of  Pesticide  Dispersal 
Equipment. 

3.  Letter,  HQDA(SGRD-SDM)  to  USAMBRDL,  dated  16  October  1975,  subject: 
Engineering  Design  and  Durability  Testing. 

4.  Letter,  AFPCB  to  HQDA(SGRD-SDM) ,  dated  30  November  1976,  with  indorse¬ 
ment  to  USAMBRDL  dated  6  January  1977,  subject:  Testing  of  Equipment 
for  Standardization. 

5.  Letter,  SGRD-UBH,  to  Micro-Gen  Equipment  Corporation,  San  Antonio,  TX 
78216,  dated  4  April  1977,  with  Indorsement  back  to  USAMBRDL  dated 

13  April  1977,  subject:  Engineering  Design  and  Durability  Evaluation. 
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23.  (U)  To  fabricate  a  hand  washer  permitting  surgical  washing  of  hands  in  a  shorter 
time  than  with  conventional  scrubbing  techniques  in  field  medical  facilities. 

24.  (U)  Investigate  various  means  of  delivering  pulsating  water  within  a  confined 
cylinder,  fitted  w.th  leakproof  collars  into  which  hands  can  be  inserted  for  washing. 
Coordination  of  effort  to  be  made  with  USAIDR. 

25.  (U)  7710  -  7804.  Evaluation  by  USAIDR  completed.  Project  terminated  by  Joint 
Working  Group  22  March  1978. 
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TITLE:  Pulsed  Water  Pressure  Device  For  Arm  and  Hand  Washing 

WORK  UNIT  NO:  028 

AGENCY  ACCESSION  NO:  DA  OA  6259 

PRINCIPAL  INVESTIGATOR:  Cranford,  H.  B. 


BACKGROUND 

The  objective  of  the  task  Is  to  fabricate  a  hand  washer  permitting  sur¬ 
gical  washing  of  hands  in  a  shorter  time  than  with  conventional  scrubbing 
techniques  in  field  medical  facilities. 

The  task  was  established  7  December  1970  (reference  1)  as  Work  Unit  No. 
816.14.028.  On  27  May  1971  (reference  2)  the  technical  characteristics 
of  the  unit  were  established  in  greater  detail.  The  characteristics 
were  based  on  the  USAlDR's  breadboard  unit.  A  briefing  was  held  on 
18  October  1971  (reference  3)  where  the  newly  completed  unit  was  dem¬ 
onstrated  and  changes  recommended  to  improve  versatility.  The  unit  was 
shipped  to  USAIDR  on  10  December  1971. 

Colonel  Cutrlght,  et  al,  published  a  paper  In  February  1972  (reference  4) 
giving  results  of  work  with  the  USAIDR  breadboard  unit  which  was  not 
fabricated  by  MERDL.  USAIDR  Indicated  on  2  August  1972  (reference  5) 
that  the  MERDL  unit  had  been  thoroughly  tested  and  further  testing  for 
15-18  months  will  be  required  to  complete  the  proposed  projects.  The 
additional  testing  will  evaluate  different  pressures,  chemicals,  hole 
sice,  etc. 

On  25  July  1973,  a  meeting  was  held  (reference  6)  where  USAIDR  stated 
their  requirements  for  a  new  breadboard  model. 

A  meeting  between  USAMBRDL  and  USAIDR  personnel  was  held  2  April  1974 
(reference  7)  In  which  the  technical  character Istics  of  the  USAMBRDL 
Unit  was  presented  to  USAIDR.  USAIDR  suggested  several  changes  to  the 
unit.  A  demonstration  of  the  unit's  capabilities  was  given.  It  was 
agreed  that  USAMBRDL  personnel  would  perform  all  changes  and  major  main¬ 
tenance  while  the  unit  Is  at  USAIDR.  Another  meeting  was  held  between 
USAIDR  and  USAMBRDL  on  24  April  1974  (reference  8).  The  unit  with 
changes  was  demonstrated.  It  was  requested  that  minimum  water  level 
and  maximum  disinfectant  concentrations  be  determined  prior  to  delivery 
to  USAIDR.  The  tests  were  performed  and  an  operational  manual  prepared 
with  delivery  of  the  unit  to  USAIDR  on  31  May  1974  (reference  9).  The 

UO 


unit  (as  delivered)  has  seven  parameter*  that  tan  be  changed  to  optimise 
the  function  of  the  unit.  Four  of  the  parameter*  can  be  varied  by  USAIDR 
personnel . 

Through  the  month  of  July  1974,  USAMBKDl.  personnel  trained  USA1DR  person¬ 
nel  and  observed  testing  procedures.  The  unit  was  moved  by  USAIDR  to 
the  maternity  ward  at  Walter  Reed  Hospital.  30  May  1973.  for  tests. 

Minor  technical  problems  developed  during  the  two  years  of  operation, 
all  ot  which  were  satisfactorily  resolved.  In  January  1973  and  September 
26,  1975,  articles  appeared  in  Military  Medicine  (reference  10)  and 
Stripe  (reference  11)  discussing  the  Arm  and  Hand  Washers  developed  by 
USAIDR.  The  latter  article  was  based  on  the  USAMBKDL  model.  On  19 
April  1976,  the  unit  was  returned  to  USA1DR. 

A  meeting  was  held  between  USAIDR,  US AMR  IK  and  USAMBRDL,  IS  May  1976 
(reference  12)  in  which  U5A1DR  expressed  the  hope  of  preparing  a  report 
by  Fall  1976.  A  report  was  prepared  6  August  1976,  on  the  hospital 
testing  by  USA1DR  (reference  13). 

Literature  searches  have  been  performed  in  the  areas  of  pulsating  Jet 
lavage.  The  only  relevant  paper  found  to  date  was  published  in  February 
1972  (reference  A). 

Reference  14  requested  the  unft  be  returned  to  USAMBRDL  since  the  report 
(reference  13)  concludes  that  engineering  modi f lcatlon*  and  maintenance  are 
necessary  prior  to  future  clinical  evaluation.  References  15  and  16 
state  the  unit  will  not  be  returned  but  a)  two  additional  tests  will  be 
performed  prior  to  release  of  the  unit,  and  b)  a  list  of  desired  modif¬ 
ications  to  the  unit  is  to  be  compiled  after  the  testing.  At  Che  request 
of  SGRD-SDN ,  a  literature  search  was  conducted  on  the  various  types  of 
hand  cleaning  antiseptic  evaluation  techniques.  The  data  was  used  in 
the  evaluation  of  reference  13.  During  the  literature  search,  it  was 
observed  several  types  of  antiseptic  loams  had  been  evaluated  for  rapid 
surgical  scrubs  (reference  17).  A  meeting  was  held  with  Dr.  Phillips, 
USAMRRDL  consultant,  who  reviewed  reference  13  and  the  data  from  the  lit¬ 
erature  searches.  He  felt  a  more  effective  evaluation  would  be  a  side 
by  side  comparison  of  the  antiseptic  foams  and  the  Arm  and  Hand  Washer. 

To  date,  both  evaluations  were  by  people  and  organ! sat  ions  with  a  vested 
Interest  in  the  product  or  equipment. 

On  14  April  1977,  the  unit  was  examined  at  USA1DR  and  repaired  on  site 
as  best  as  possible*  The  main  problems  were  the  pulsator  would  not  run 
at  the  desired  RFM  and  the  tachometer  was  broken.  Col  Cross  indicated 
he  could  complete  the  tests  without  the  tachometer  and  with  a  slow  pul¬ 
sator  (reference  18). 

Col  McLeod  indicated  that  Delta  Engineering  and  Sales,  Inc.,  was  inter¬ 
ested  in  manufacturing  the  unit,  but  there  might  be  some  problem  with 
patents.  At  her  request,  reference  19,  the  JAG  indicated  there  would 
be  no  problem,  since  the  patent  was  owned  by  the  United  States  Govern¬ 
ment  (reference  20).  USA1DR  had  patented  an  earlier  version  of  the  Arm 
and  Hand  Washer  In  1973  (reference  21). 


PROGRESS 


The  unit  was  returned  to 
Croup  Meeting  held  on  22 
the  work  unit  (reference 


USAMBRDL  on  12  Mar  78.  At  a  Joint  Working 
Mar  78  a  decision  was  reached  to  terminate 
22). 


REFERENCES 

1.  Letter,  USAMRDC,  MEDDH-MM,  7  Dec  1970,  subject:  New  Work  Units  under 
Task  No.  3A062U0A8I6.16. 

2.  Runtorc ,  T.  T.  and  Chasln,  J.,  Memorandum  for  the  Record  -  Trip  Report 
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Equipment:  and  Subtask  816. 14. 028,  Water  Pressure  Device  for  Arm  and 
Hand  Washing,  27  May  1971,  MERDL. 

3.  Trip  Report,  USAMRDC,  SCRD-SDM,  18  Oct  1970,  Inspection  of  Breadboard 
Model  of  Pulsed  Surgical  Hand  Scrubber  and  Conference  Regarding  Future 
Direction  of  Development,  Major  M.  M.  Belenry. 

A.  Outright,  D.i  Bhaskar,  S.;  Cross,  A.:  et  al.,  A  new  Method  of  Presur- 
glcal  Hand  Cleaning,  Oral  Surgery,  Oral  Medicine  and  Pathology,  Vol.  33, 
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6.  Memorandum  for  Record,  USAMBt'DL,  1  Aug  1973,  subject:  Arm  and  Hand 
Washer,  USAMBRDL,  Task  816.16 .026 . 

7.  Memorandum  for  Record,  USAMBRDL,  2  April  1976,  subject:  Pulsed 
Water  Pressure  Device  for  Arm  and  Hand  Washing,  Task  No.  816.16.028. 

8.  Memorandum  for  Record,  USAMBRDL,  SCRD-UBX,  26  April  1976,  subject: 
Pulsed  Water  Pressure  Device  for  Arm  and  Hand  Washer,  Task  No.  816.16.028 

9.  Memorandum  for  Record,  USAMBRDL,  SCRD-URE-G,  3  June  1976,  subject: 

Arm  and  Hand  Washer,  USAMBRDL  Task  816.16.028. 

10.  Military  Medicine,  AMSUS  News  Letter,  Jan  1975,  Vol.  160,  No.  1. 
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and  More  Effective",  "The  Stripe",  Vol.  XXXI,  No.  37,  September  26,  1975, 
Markap  Publishing  Company. 

12.  Memorandum  for  Record,  USAMBRDL,  H.  Bruce  Cranford,  Jr.,  18  May  1976. 

13.  Letter,  U.S.  Army  Institute  of  Dental  Research,  Walter  Reed  Armv 
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(U)  To  develop  a  safe,  effective,  mechanical  ventilator  suitable  for  use  on  all 
roups,  as  a  surgical  ventilator  in  the  operating  room  and  as  a  ventilator/ 


25.  (U)  7710  -  7804.  No  progress.  Task  terminated  at  Joint  Working  Group  meeting 

held  on  22  March  1978.  Final  resolution  of  a  ventilator  development  will  depend  on 
findings  of  US  Navy  Respirator  Development  Program  (Contract  N61339-7J-C-0013  awarded 
to  General  Electric  Conpany) . 
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TITLE:  Universal  Ventilator 

WORK  UNIT  NO:  029 

AGENCY  ACCESSION  NO:  DA  OA  6260 

PRINCIPAL  INVESTIGATOR:  Ismach,  A. 

BACKGROUND 


The  task  was  established  to  develop  a  Universal  Multi-purpose  Ventilator 
that  could  be  used  throughout  the  hospital,  on  all  age  groups.  This  unit 
was  Intended  to  replace  specialty  ventilators,  thereby  reducing  types  of 
ventilators  required  In  a  field  hospital,  reducing  numbers  and  types  of 
units  required,  thereby  reducing  logistic  requirements  and  simplifying 
maintenance  and  training. 

The  task  was  originally  established  as  an  ILIR  program  (91C  and  91B) 
employing  Dr.  Robert  Hustead,  M.D.  as  a  consultant.  In  a  meeting  held  at 
Fort  Totten  on  22  June  1966  with  Dr.  Hustead,  It  was  decided  to  design 
and  fabricate  a  universal  cycling  unit  which  could  be  employed  to  venti¬ 
late  the  range  of  Individual  from  new  bom  to  mature  adult.  During 
3rd  Qtr  FY  67,  a  prototype  was  fabricated  to  meet  new  design  requirements. 

In  April  1967,  the  prototype  was  tested  at  Mercy  Hospital,  Kansas  City, 
Missouri,  by  Dr.  Hustead.  The  unit  operated  satisfactorily  as  an  open 
circuit  ventilator,  but  lacked  sufficient  spill  capacity  during  use  In  a 
close  circuit  anesthesia  loop.  A  new  spill  valve  was  designed  and  a  new 
prototype  fabricated.  This  unit  was  clinically  evaluated  by  Dr.  Lord  at 
the  Albert  Einstein  Medical  Center.  He  requested  the  addition  of  an 
"assist"  feature.  The  Unit  was  redesigned  to  Include  this  feature,  and 
the  modified  unit  was  Laboratory  tested  at  the  University  of  Kansas 
Medical  Center  by  Or.  Hustead  during  June  1968.  Increased  sensitivity 
was  desired  and  the  unit  was  again  redesigned. 

The  unit  was  submitted  to  Dr.  Edgar  Yhap,  Chief  of  Anesthesia  and  Resusl- 
tatlon,  WRAIR.  Basic  data  on  the  capability  of  the  unit  was  obtained.  It 
was  decided  to  terminate  the  ILIR  task  and  complete  the  development  under 
an  officially  funded  work  unit,  which  was  established  during  December  1970. 

Based  on  previous  experience,  new  novel  circuit  configurations  were  developed. 
To  obtain  Increased  sensitivity  In  the  asslstor  circuit,  fluid  amplifica¬ 
tion  was  Inserted  between  the  sensor  and  the  triggering  bleeder  valve.  A 
new  prototype  was  assembled  and  subjected  to  engineering  design  testing  to 
optimize  circuit  configurations.  A  patent  (U.S.  Pat.  3,556,095)  dated 


1 46 


19  January  1971  was  granted  on  the  device.  In  September  1971,  at  the  re¬ 
quest  of  Dr.  Hustead,  a  Positive  End  Expiratory  Pressure  Valve  was  designed 
and  Incorporated  Into  the  unit. 

On  9  October  1971,  the  Project  Engineer  visited  Or.  Hustead  of  the  Univer¬ 
sity  of  Kansas  Medical  Center  where  a  thorough  laboratory  evaluation  of 
the  unit  employl ns  simulated  loads  and  recording  flow  pressure  traces  was 
accomplished.  During  testing,  local  modi flcatlons to  the  breathing  circuit 
were  made  to  Improve  performance.  On  21  October  1971,  the  ventilator  was 
brought  Into  surgery  and  used  successfully  on  a  patient  as  an  anesthesia 
ventilator. 

On  14  October  1971,  the  unit  was  demonstrated  to  Dr.  Mendenhall,  Brooke 
Army  Hospital,  Department  of  Anesthesiology,  Fort  Sam  Houston,  Texas. 

Dr.  Mendenhall  served  as  a  consultant  to  the  Army  Surgeon  General.  Dr. 
Mendenhall  approved  basic  concept,  but  requested  addition  of  three  features: 
(1)  alarm  circuit  for  accidental  patient  disconnect;  (2)  heated  humidifier 
for  long  time  open  circuit  ventilation;  and  (3)  a  means  for  providing 
varying  air-oxygen  mixtures. 

During  October  1971  an  alarm  clrcul*  was  designed  at  USAMERDL  and  incor¬ 
porated  on  the  prototype.  In  May  1972  the  Project  Engineer  visited  the 
Medical  Research  Lab,  Edgewood,  Maryland,  and  examined  the  humidifier 
(employing  copper  ribbon  In  a  reflux  column  arrangement),  heated  by  a 
25-50  watt  electrical  heater,  developed  previously  by  Ken  Wilson  and  which 
could  be  easily  Incorporated  Into  the  breathing  circuit.  On  1  June  1972 
arrangements  were  made  by  Dr.  Van  Sim  and  Ken  Wilson  to  have  the  unit 
delivered  to  Dr.  Donald  Benson,  Chief  of  Anesthesiology  at  Johns  Hopkins 
Medical  School  for  his  evaluation.  In  December  1972,  Dr.  Benson  summarized 
his  findings  In  a  letter  report.  Indicating  that  "It  works  very  well  In 
anesthesia,  does  exactly  what  Is  asked  of  It  In  spite  of  changes  In  com¬ 
pliance  and  patients.  It  has  been  very  reliable  and  all  In  all  we  have 
found  It  an  excellent  adjunct  for  our  anesthesia  care."  No  evaluation 
had  been  made  In  the  area  of  Intensive  care  for  use  on  protracted  respir¬ 
ation. 

In  June  1973  a  draft  proposed  ROC  was  written  at  USAMBRDL  and  hand  carried 
to  the  Academy  of  Health  Sciences,  Fort  Sam  Houston,  Texas.  On  26  October 
1974,  the  unit  was  picked  up  from  Dr.  Benson,  Johns  Hopkins,  due  to  his 
taking  a  new  position  at  the  University  of  Chicago  Medical  Center.  He 
confirmed  that  he  found  the  unit  to  be  a  fine  anesthesia  ventilator,  but 
believed  that  the  controls  would  be  too  complex  for  use  by  the  average 
technician  In  recovery  rooms.  Re-evaluation  of  the  controls  Is  Indicated. 
Dr.  Hustead  shares  Dr.  Benson's  opinion  on  controls.  It  was  concluded 
that  a  multi-purpose  ventilator  suitable  for  field  military  use  Is  feasible. 
The  ground  work  for  such  a  unit  has  been  laid,  however,  redesign  will  be 
necessary  to  obtain  simplified  controls. 

Release  of  LR  has  been  held  In  abeyance  pending  evaluation  of  a  portable 
volume  controlled  respirator  developed  for  the  U.S.  Navy  (Contract  N61339- 
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75-C-0013  to  General  Electric  Company).  USAM8RDL  cownented  on  22  July  1977, 
on  the  ability  of  latter  unit  to  meet  the  draft  LR  requirements.  Proto¬ 
types  of  the  Navy  unit  are  being  evaluated  at  WRA1R  and  at  LAIR. 


PROGRESS 

Task  remained  In  an  Inactive  status  pending  preparation  of  a  requirements 
document  and  results  of  the  U.S.  Navy  contract  with  General  Electric  Co. 
At  a  Joint  Working  Group  held  on  22  March  78  It  was  decided  to  terminate 
present  work  unit.  When,  and  If,  a  requirements  document  Is  generated  a 
new  development  task  would  be  established. 


REFERENCES 


1.  Proposed  In-Mouse  RAO  Project,  MERDL,  Title:  Field  Infant  Ventilator. 

2.  Status  Report,  letter  from  Dr.  Hustead,  dated  June  1964. 

3.  Letter,  MERDL,  dated  23  December  1968,  subject:  "Evaluation  of 
Ventilator". 

4.  Letter,  WRAIR,  dated  26  November  1969,  KEDEC-ZLA,  subject:  Com¬ 
parative  Evaluation  of  Resuscitation. 

5.  Letter,  L'SAWDC,  dated  7  December  1970,  MEPDH-MM,  subject:  "New 
Work  Units  under  Task  No.  3A062110A816. 14“ . 

6.  Trip  Report,  USAMERDL,  dated  27  October  197],  "Universal  Ventilator" 
visit  to  University  o^  Kansas  and  BrcoheArmy  Hospitals. 

7.  Letter,  The  Johns  Hopkins  University,  School  of  Medicine,  Division 
of  Anesthesiology,  dated  December  20,  1972. 

8.  Letter,  USAMORDL,  dated  19  January  1973,  SGRD-UBE,  subject:  "Task 
No.  816.14.029,  Universal  V-mtllator". 

9.  2nd  Ind.  USAMBRDL ,  dated  22  July  1977,  SGRD-UBE,  to  letter,  HSA-CDM, 
dated  16  May  1977,  subject:  "Multipurpose  Ventilator,  ACN  23342". 

10.  Letter,  SGRD-OP,  20  April  1978,  "Recommendatlors/Declslons  of  Joint 
Working  Group,  22  March  1978." 
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23.  (U)  To  conduct  an  engineering  evaluation  of  the  current  standard  power  supply  uni 
(NSN  6530-00-131-6974)  to  determine  feasibility  of  modifying  the  item  or  need  for  a  ne 
product  design  to  eliminate  field  complaints. 

24.  (U)  Conduct  a  survey  of  field  complaints,  prepare  a  test  protocol  to  verify  com¬ 
plaints,  conduct  in-house  evaluation  and  prepare  a  final  engineering  evaluation  report 
so  that  a  decision  as  to  whether  a  requirements  document  or  a  product  improvement 
document  would  be  in  order. 
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23.  (U)  To  evaluate  field  conplalnts  concerning  pneunatic  splints  to  determine 
future  course  of  action. 

24.  (U)  Splints  will  be  obtained  and  subjected  to  engineering  tests  to  determine 
operational  deficiencies  or  component  failures. 

25.  (U)  7305  -  7809.  Information  has  been  gathered  on  the  procurement  history  of 
pneumatic  splints.  The  nature  of  the  complaints  from  the  field  has  been  determined. 
Samples  of  units  which  have  failed  in  use  have  been  requested. 
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23.  (U)  To  conduct  an  engineering  evaluation  of  the  surgical  light  to  determine 

feasibility  of  modifying  the  item  or  need  for  a  new  product  design  to  eliminate 
complaints. 


24.  (U)  Conduct  tests  and  eval nations  to  assess  improvements  to  the  surgical  light  to 

enhance  Its  effective  lighting  of  work  area,  to  provide  an  extension  cable,  to  modify 
the  clamp  to  attach  to  a  greater  variety  of  supports,  to  develop  a  transport  case  and 
to  add  a  converter  to  allow  operation  from  110V  AC  sources. 


25.  (U)  Earlier  project  files  have  been  acquired  and  research  into  the  history  of 

this  device  has  commenced. 
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TITLE:  Light,  Surgical,  Battalion  Aid  Station;  Engineering  Evaluation  of 

WORK  UNIT  NO:  033 

AGENCY  ACCESSION  NO:  DA  OB  6233 

PRINCIPAL  INVESTIGATOR:  Prensky,  W.  C. 


BACKGROUND 


This  talk  was  established  in  June,  1978  in  response  to  a  request  from 
SGRD-OP  to  conduct  Technical  Feasibility  Testing  of  the  Surgical  Light 
to  support  initiation  of  a  Product  Improvement  Program-  Desired  im¬ 
provements  Include  enhancing  the  effective  lighting  of  the  work  area, 
providing  an  extension  power  cable,  changing  the  clamp  to  allow  attach¬ 
ment  to  a  greater  variety  of  supports,  developing  a  transport  case  and 
adding  a  power  converter  to  permit  operation  fromllOVAC  sources. 


PROGRESS 


Earlier  project  files  have  been  acquired.  A  complete  study  covering 
the  history  of  the  device  has  been  initiated. 


REFERENCES 

1.  Letter,  SGRD-OP,  undated,  "Light,  Surigcal,  Battalion  Aid  Station". 

2.  Letter,  SGRD-UBE-C,  dated  27  June  1978,  "Light,  Surgical,  Battalion 
Aid  Station,  Engineering  Evaluation  of.  Task  No.  A838.00.033". 
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23.  (U)  To  conduct  applied  research  essential  to  determine  the  feasibility  of 
long-range  mosquito  control  within  selected  diked  disposal  areas  adjacent  to  the 
Atlantic  Intracoastal  Waterway,  through  the  use  of  a  control  1 ed-rel ease  formulation 
of  chlorpyrifos  (i.e.,  Dursban  10  CR). 

24.  (u)  Pre-trea tment  surveys  will  be  made  of  four  dredged  material  areas  (out  of  a 
total  of  50)  to  determine  larval  mosquito  species  diversity  and  population  densities. 
Application  of  Dursban  10  CR  would  then  be  made  with  an  appropriate  backpack  unit, 

in  accordance  with  label  instructions  with  strict  attention  given  to  human  and 
envi ronmental  safety.  Post- treatment  natural  larval  mosquito  population  densities  will 
be  checked  weekly  for  the  first  4  weeks,  then  monthly  during  the  mosquito  breeding 
season  for  a  period  of  1  year,  and  thereafter  on  a  quarterly  basis  until  the  area  is 
refilled.  Water  samples  for  selected  sites  around  the  outside  perimeter  of  each 
redged  material  area  will  be  collected  and  analyzed  for  pesticide  residues  using 
LC  methods. 

25.  (U)  7710  -  7809.  Selected  mosquito  breeding  sites  were  monitored  during  the 
ear.  Application  of  Dursban  10  CR  was  completely  effective  in  reducing  mosquito 
opulations  and  in  totally  eliminating  them  from  some  disposal  areas.  Advice  was 
iven  to  continue  with  surveillance  of  dredge  disposal  areas  and  to  treat  those  areas 
nly  after  mosquito  larva  were  detected. 
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TITLE:  Applied  Research  Effort  for  Mosquito  Control  In  Dredge  Disposal 
Areas 

WORK  UNIT  NO:  035 

AGENCY  ACCESSION  NO:  DA  06  6154 

PRINCIPAL  INVESTIGATOR:  Nelson,  J.H. 


BACKGROUND 


Historically,  the  Corps  of  Engineers  has  disposed  of  dredged  materials 
by  discharge  directly  onto  the  banks  within  the  Intercoastal  waterways 
system.  Severe  criticisms  voiced  by  various  envl ronmental  groups 
concerning  this  practice  have  resulted  In  the  construction  of  confined 
disposal  areas  throughout  the  Intercoastal  waterway  system  In  order  to 
contain  dredged  materials. 

When  dredged  material  Is  pumped  Into  the  disposal  areas,  (usually  on  a 
18-24  mo.  cycle)  the  suspended  material  Is  allowed  to  settle  out  and  the 
overlying  water  Is  drained  off.  The  disposal  areas  then  become  entirely 
contained  subject  only  to  occasional  Incomplete  Inundation  by  rainfall. 
These  rainfall  and  drying  cycles  throughout  the  year  cause  large,  deep 
cracks  to  form  within  the  dredged  material  which  become  exceptionally 
productive  breeding  areas  for  mosquitoes. 

Previous  mosquito  control  within  the  dredged  materials  areas  In  North 
Carolina  has  been  restricted  to  the  use  of  Flit  MLO  as  a  larvlclde.  Due 
to  the  limited  duration  of  effective  of  this  compound,  frequent  reappli¬ 
cations  throughout  each  year's  breeding  season  make  this  method  of 
control  quite  expensive.  A  comnltment  of  funds  by  the  Wilmington,  NC 
District  Corps  of  Engineers  Is  made  each  year  directly  to  the  affected 
County  Mosquito  Control  Agencies. 

The  District  Corps  of  Engineers  at  Wilmington,  NC  has  requested  that  the 
US  Army  Medical  Bioengineering  Research  and  Development  Laboratory 
(USAMBRDL),  Fort  Detrick,  MO,  consider  undertaking  a  research  prolect  to 
determine  the  feasibility  of  long-range  mosquito  control  within  tie  con¬ 
fined  dredged  materials  areas,  through  use  of  a  control led-release  formu¬ 
lation  of  chlorpyrlfos  (l.e.  Dursban  10CR). 


TITLE:  Applied  Research  Effort  for  Mosquito  Control  In  Dredge 
Disposal  Areas  (Cont'd) 


Besides  the  obvious  results  to  be  obtained,  such  a  research  endeavor 
would  also  enable  USAMBRDl  to  fulfill  obligations  for  evaluation  of  a 
solid  pesticide  backpack  for  use  by  TOE  units  in  accordance  with  the 
request  from  CDR,  Medical  R&D  Command,  dated  21  June  1976. 


PROGRESS 

Applications  of  Dursban  10  CR  were  made  on  selected  mosquito  breeding 
sites  utilizing  two  backpack  dispersal  units.  Results  of  these  tests 
as  determined  by  programmed  monitoring  visits  Indicate  that  Dursban  10  CR 
applications  are  completely  effective  in  reducing  and/or  totally 
eliminating  mosquitoes  from  the  disposal  areas.  Advice  was  given  to 
continue  with  surveillance  of  dredge  disposal  areas  and  to  treat  those 
areas  only  after  mosquito  larva  were  detected. 


REFERENCES 

1.  Letter,  SAWCO-NI  to  SGRD-SDM,  dated  22  Nov  76,  subject:  Reouest  for 
Applied  Research  Effort  by  US  Amy  Medical  Bioengineering  R&D 
Laboratory  (USAMBRDL)  to  Determine  Feasibility  of  Long-Range  Mosquito 
Control  In  Diked  Disposal  Areas. 

2.  Letter  (1st  Ind).  DA-USAMRDC  to  USAMBRDL,  dated  4  Dec  76,  subject 
as  above. 

3.  Letter,  USAM8RDL  to  HQDA( SGRD-SDM) ,  dated  10  Dec  76.  subject  as 
above. 


DETAIL  SHEET 


TITLE i  Utility  Unit,  Dental  Operating,  Field 

WORK  UNIT  NO:  039 

AGENCY  ACCESSION  NO:  DA  OB  6156 

PRINCIPAL  INVESTIGATOR:  Halek,  J.  W. 


BACKGROUND 

A  need  exists  to  develop  a  lightweight  self-contained  aource  of  preacure 
and  vacuum  to  provide  a  preaaurited  water  and  air  aupply  and  a  aaliva 
ejector  for  uae  by  dental  peraonnel  In  the  Held. 

An  initial  dealgn  waa  investigated  ualng  a  double  end  pump  for  the  air 
and  water  auppliea.  However,  at  that  time,  an  electric  hand  piece  waa 
considered  to  be  an  essential  part  of  thla  design. 


PROGRESS 


A  single  commercial  unit  (Century  21)  waa  evaluated  thla  past  year. 
Results  were  not  satisfactory,  especially  the  possibility  of  cross- 
contami  net  Ion  from  the  saliva  ejector  to  the  Tri-Flo  syringe.  It  has 
been  decided  to  return  to  the  double-ended  pump,  but  with  an  air-driven 
hand  piece.  Work  unit  will  be  held  In  abeyance  pending  receipt  of  a 
requirements  document  and  adequate  funding. 


REFERENCES 

1.  Letter,  SGRD-SDD,  dated  3  July  1973. 

2.  Letter,  SGRD-UBE-C,  dated  17  July  1975. 


DETAIL  SHEET 


TITLE:  Field  Medical  Devices  and  Laboratory  Equipment 

WORK  UNIT  NO:  040 

AGENCY  ACCESSION  NO:  DA  OB  0185 

PRINCIPAL  INVESTIGATOR :  Salisbury,  L.  L. 


BACKGROUND 

The  purpose  of  this  task  is  to  develop  a  reliable,  lightweight,  modular 
clinical  laboratory  system  for  use  in  field  medical  units.  An  initial 
effort  toward  developing  a  micro-processor  controlled  device  for  meas¬ 
uring  blood  chemistry  has  proven  the  feasablllty  of  the  approach. 


PROGRESS 

Efforts  are  under  way  to  determine  the  minimum  number  of  clinical  tests 
required  in  the  field  and  where  in  the  health  care  chain  these  tests 
are  first  encountered.  A  modular  approach  is  being  considered  where 
the  increased  sophistication  required  at  each  succeeding  level  of  care 
is  accomplished  by  the  addition  of  more  modules. 
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23.  (U)  To  Identify  a  commercially  available,  lightweight,  durable,  backpack  unit 
capable  of  dispersing  solid  or  liquid  pesticide  formulations.  This  unit  would  be 
used  by  preventive  medicine  personnel  In  combat  zones  and  CONUS  for  controlling 
disease  vectors  and  pest  arthropods. 

24.  (u)  A  review  of  commercially  available  backpack  units  will  be  made.  Suitable 
units  will  be  field  evaluated.  After  entomological  feasibl 'Ity  has  been  established, 
modifications.  If  necessary,  will  be  mde  and  formal  testing  coordinated  with 
responsible  agencies. 

25.  (U)  7710  -  7809.  Thirteen  commercially  available  portable  backpack  pesticide 
dispersal  units  have  been  Identified,  procured  and  are  being  evaluated  for  military 
appl Icabl llty. 
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DETAIL  SHEET 


TITLE:  Portable  Pesticide  Dispersal  Equipment  (Backpack) 


WORK  UNIT  NO:  044 

AGENCY  ACCESSION  NO:  OA  OB  6193 

PRINCIPAL  INVESTIGATOR:  Kardatzke,  J.T. 


BACKGROUND 

A  review  by  the  SGO,  of  the  available  pesticide  dispersal  units,  ground 
and  air,  has  revealed  that  the  mission  of  the  Preventive  Medicine 
Team  LA,  Entomology  Service  (TOE  8-620H)  may  be  severely  impaired  by  the 
lack  of  this  dispersal  equipment.  A  requirement.  Initiated  by  the  SGO, 
was  sent  to  USAMRDC  and  ultimately  to  USAMBROL  tor  action  to  initiate  a 
series  of  tasks  on  a  priority  basis  to  correct  these  deficiencies.  The 
pesticide  dispersal  unit,  solid/liquid  backpack  Is  one  of  these  tasks. 

The  requirements  and  resources  for  two  other  work  units  generated  In 
conjunction  with  this  work  unit  have  been  Integrated  Into  this  work  unit. 
This  work  unit  has  subsequently  been  redesignated  Portable  Pesticide 
Dispersal  Equipment. 

The  three  work  units  which  have  been  Integrated  Into  this  task  are: 

a.  Duster,  Manual,  Backpack  -  3S762778A838.00.042 

b.  Sprayer,  Hand  Portable,  Ultra  Low  Volume  (ULV)  - 
3S762778A838. 00. 043 

c.  Pesticide  Dispersal  Unit,  Liquid/Solid  Backpack  - 
3S762778A838.00.044 

Currently,  thirteen  commercially  available  portable  backpack  pesticide 
dispersal  units  have  been  Identified,  procured  and  are  being  evaluated 
for  military  applicability  and  durability.  Bench  and  field  evaluations 
are  approximately  50?  complete. 
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TITLE:  Portable  Pesticide  Dispersal  Equipment  (Cont'd) 


PROGRESS 


A  satisfactory  unit  will  be  Identified  at  the  conclusion  of  these 
evaluations. 

Recommend  that  this  work  unit  be  maintained  In  the  838  program  for  the 
current  fiscal  year,  and  moved  Into  the  836  or  832  program  area  during 
FY7Q. 


REFERENCES 


1.  DF,  DASG-HCl  to  USAMRDC,  dated  4  June  1976,  subject:  Vector 
Control  and  Pesticide  Dispersal  Equipment. 

2.  Letter,  SGRD-SDM  to  USAMBRDL,  dated  21  June  1976,  subject  as  above. 

3.  Letter,  USAMBRDL (SGRD-UBH)  to  USAMRDC ,  dated  23  Aug  76,  subject  as 
above. 
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23.  (U)  To  identify  a  suitable  commercial,  helicopter  slung,  dispersal  unit  for 
applying  liquid  formulations  of  insecticides,  which  would:  (a)  be  capable  of  dis¬ 
pensing  liquid  insecticides  when  slung  beneath  a  helicopter;  (b)  require  no  modifi¬ 
cation  of  the  aircraft;  (c)  be  capable  of  applying  adequate  swath  widths  and 
Jeposition  rates  for  controlling  disease  vectors  in  combat  situations  or  CONUS. 

24.  (U)  A  survey  of  cormerci al ly  available,  helicopter  slung  rigs  will  be  made. 
Suitable  units  will  be  field  evaluated.  After  entomological  feasibility  has  been 
pstablished,  necessary  modifications  will  be  made  and  flight  qualification  tests 
coordinated  with  USAAVSC0M. 

25.  (U)  7710  -  7809.  The  Simplex  Model  2000  Liquid  Spray  Bucket  available  from 
Simplex  Manufacturing  Co.,  Portland,  OR  was  Identified  as  a  suitable  candidate  to 
accomplish  the  objective.  A  unit  was  procured  and  modification  evaluations  were 
conducted.  Several  problems  were  encountered  during  field  operations  and  It  was 
determined  that  the  unit  was  not  satisfactory  for  military  use.  A  Transland,  Inc. 
unit  was  identified  as  a  potential  candidate  and  Is  being  field  tested  in  the  Canal 
Zone  during  October-November  1978.  If  found  to  be  suitable,  the  unit  will  be  modified 

nd  subjected  to  developmental  testing.  I 
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DETAIL  SHEET 


TITLE:  Pesticide  Dispersal  Unit,  Liquid,  Helicopter  Slung 


WORK  UNIT  NO:  045 

AGENCY  ACCESSION  NO:  DA  06  6195 

PRINCIPAL  INVESTIGATOR:  Nelson,  J.  H. 


BACKGROUND 

A  review  by  the  SGO,  of  the  available  pesticide  dispersal  units,  air  and 
ground,  has  revealed  that  the  mission  of  the  Preventive  Medicine  Team  LA, 
Entomology  Service  (TOE  8-620H)  may  be  severely  Impaired  by  the  lack  of 
this  dispersaT  equipment.  A  requirement.  Initiated  by  the  SGO  was  sent 
to  USAMRDC  and  ultimately  to  USAMBRDL  for  action  to  Initiate  a  series  of 
tasks  to  correct  these  deficiencies.  The  pesticide  dispersal  unit, 
liquid,  helicopter  slung  Is  one  of  the  tasks. 


PROGRESS 

A  Simplex  liquid  unit  was  Identified  from  technical  literature.  It  was 
procured  and  modified  for  military  use  and  was  tested  under  field  condi¬ 
tions.  Several  problems  developed  during  these  tests  and  the  unit  was 
eliminated  from  consideration  to  meet  requirements.  A  Transland,  Inc. 
unit  was  Identified  as  an  alternative  candidate  unit  and  was  procured. 
Field  tests  are  scheduled  In  the  Canal  Zone  during  Oct-Nov  1978.  If 
these  tests  Indicate  the  unit  is  satisfactory,  it  will  be  modified  and 
subjected  to  Developmental  Testing  during  2nd  Qtr  FY78. 


REFERENCES 

1.  OF,  DASG-HCL  to  USAMRDC,  dated  4  June  1976,  subject:  Vector  Control 
and  Pesticide  Dispersal  Equipment. 

2.  Letter,  SGRD-SOM  to  USAMBRDL,  dated  21  June  1976,  subject:  as  above. 

3.  Letter,  USAMBRDL  (SGRD-UBH)  to  USAMRDC,  dated  23  Aug  76,  subject: 
as  above. 
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(U)  Development  of  a  Water  Purification  Unit  and  Field  Test  for  Pyrogen-Free  Water 


*  US  Army  Medical  Bioengineering 
Research  &  Development  Laboratory 
•“‘Fort  Detrick,  Frederick,  MO  21701 


r—**  US  Army  Medical  Bioengineering 

Research  &  Development  Laboratory 
*-* •“*  Fort  Detrick,  Frederick,  MD  21701 


»»l  l«Vll«>MYOWlfNWiA  mm  •>  tr  i 


Dettor,  C.H. ,  COL 

..  (301)  663-2434;  AUT0V0N  343-2434 


Barkley,  J.J. 

.(301)  6  6  3-720  7;  AUT0V0N  343-7207 


C**A  MCvR'*.  *(COv«*  MW 


Foreign  I n tel  1  igence  Not  Applicable  • 

P0C :  DA 


- - - {u)  End0t0x1ns;  (u)  Production  0f;  (u)  Assay  for; 

(U)  Pyrogen-Free  Water;  (U)  Pharmacy _ _ 

II  *  •  •*<  • .  <>•({*'»«  •  l«  •»*«».•  1%  RROA1M  >»■»<  rn*  ♦  »«*«*»«  A*  — RM.lM  ^«'  N  — +  MR  MmN.  fwtiAfW  CwM»  . 

23.  (U)  To  develop  a  water  purification  unit  to  be  used  within  a  field  hospital 
pharmacy  capable  of  producing  waters  for  injection  that  meet  United  States 
Pharmacopeia  (USP)  Standards.  To  develop  or  adapt  existing  test  procedures  that 
are  capable  of  verifying  the  quality  of  the  water  produced. 

24.  (U)  A  simple,  low  maintenance  water  purification  unit  capable  of  producing 
pyrogen-free  water  will  be  tested  for  reliability.  A  short  term  storage  system 
will  be  developed.  A  method  for  packaging  individual.  1 -11  ter  containers  wi 11  be 
devised. 

25.  (U)  7710  -  7809.  A  detailed  literature  search  and  a  problem  definition  document 
was  completed.  An  existing,  FDA  approved,  in  vitro  assay  has  been  adapted  for 

etermining  pyrogeni cl ty.  The  assay,  known  as  the  LAL  test,  is  more  rapid,  sensi- 
ive  and  economical  than  the  existing  USP  procedure.  A  unit  utilizing  deionization 
arbon  absorption,  micro-fi Itration,  UV  irradiation  and  ozonation  has  been  found  to 
e  capable  of  producing  6  gallons/hour  of  pyrogen-free  water.  The  reliability  of 
he  production  system  as  well  as  the  development  of  a  short  term  storage  system 
ill  be  accomplished  pending  the  availability  of  funds. 
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DETAIL  SHEET 


TITLE:  Development  of  a  Water  Purification  Unit  and  Field  Test  for 
Pyrogen-Free  Water. 


WORK  UNIT  NO:  046 

AGENCY  ACCESSION  NO:  DA  OB  6196 

PRINCIPAL  INVESTICATOR :  Barkley,  J.  J. 


BACKGROUND 

It  has  been  recognized  that  a  need  exists  for  the  production  and  ver¬ 
ification  of  pyrogen-free  water  In  field  hospitals.  The  lack  of  this 
capability  places  an  excessive  burden  on  the  logistics  systei?  and  dimin¬ 
ishes  the  level  of  medical  care  available  to  the  field  army. 


PROGRESS 

A  literature  search  and  a  problem  definition  study  have  been  completed.3 
A  Food  and  Drug  Administration  (FDA)  approved  l_n  vitro  assay  for  pyrogen- 
Icity  has  been  adapted  for  field  use.  This  assay,  known  as  the  Llmulus 
Amebocyte  Lysate  (LAL)  test,  has  proven  to  be  more  rapid,  sensitive  and 
economical  than  the  previously  used  _ln  vivo  assay  for  pyrogenlclty .  A 
unit,  capable  of  delivering  six  gallons  per  hour  of  pyrogen-free  water 
has  been  developed.  This  system,  made  up  of  commercially  available 
deionization,  carbon  absorption  and  mlcro-filtratlon  columns  and  an 
ultra-violet,  ozonizatlon  contactor,  requires  a  minimum  of  water  and  ele¬ 
ctrical  power:  It  Is  simple  to  operate  and  Is  economical  to  use.  The 
treatment  system  converts  potable  water  to  deionized,  de-chlorlnated 
pyrogen-free  water.  The  reliability  of  the  system,  a  short-term  stor- 
age  system  and  a  unit  for  preparing  1-llter  units  of  pyrogen-free 
water  Is  under  study,  and  will  be  accomplished  pending  the  availability 
of  funds. 


REFERENCES 

1.  Memorandum,  HQDA,  SGRD-OPH,  20  April  1978,  subject:  Joint  Working 
Croup  held  at  US  Army  Medical  Bioengineering  Research  and  Development 
Laboratory,  22  March  1978. 


2.  Letter,  HQDA,  CDCMR-O,  21  February  1971,  subject:  Department  of  the 
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U)  Air  Bag;  (U)  Aidman;  (U)  Emergency  Medical  Treatment 


replacements  will  be  designed,  fabricated  and  evaluated.  The  best  features  of  each 
model  will  be  Incorporated  into  a  final  design. 

25.  (U)  7710  -  7809.  Letter  Requirement  (LR)  establishing  functional  criteria  and 

principal  characteristics  for  the  two  kit  concept  has  been  authenticated.  Medical 
supplies  in  conformance  to  Annex  A  of  the  LR  have  been  ordered  and  received.  Bag 
configurations  which  will  accommodate  the  medical  supplies  for  the  two  kit  concept 
are  being  developed. 
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DETAIL  SHEET 


TITLE:  Bag,  Aidman's,  Redesign  of 

WORK  UNIT  NO:  047 

AGENCY  ACCESSION  NO:  DA  OB  6215 

PRINCIPAL  INVESTIGATOR :  O'Connor,  R.  J. 


BACKGROUND 

During  visits  by  members  of  the  staff  at  USAMBRDL  to  Brave  Shield  XV 
and  Jack  Froet  77,  complaints  and  suggestions  were  received  regarding 
the  M-3  and  M-5  Aid  Bags.  This  same  situation  was  encountered  on  a 
US  Army  Materiel  Systems  Analysis  Activity  (AMSAA)  team  visit  to  Fort 
Lewis,  Washington.  As  a  result  of  these  suggestions  and  complaints, 
USAMBRDL  was  tasked  to  Initiate  a  study  on  Aid  Bag  Modifications. 

In  April  1977,  USAMBRDL  was  tasked  with  a  project  to  Redesign  the  Aldman's 
Bag.  Inf  ormatlon  was  gathered  from  various  domestic  and  foreign  sources 
concerning  aid  kits  and  the  functions  which  they  must  serve. 

The  Information  was  consolidated  and  reviewed  by  the  Medical  Depart¬ 
ment  and  the  views  of  others  outside  the  Medical  Department  were  sought. 

A  draft  Letter  Requirement  (LR)  was  proposed  and  submitted  for  consid¬ 
eration  In  September  1977. 

A  Joint  Working  Croup  held  In  January  1978  reviewed  the  draft  LR.  A 
Letter  Requirement  (LR)  was  approved  and  authenticated  in  Junw  of  1978. 


PROCRESS 


With  the  acquisition  of  the  requirements  document,  medical  supplies  of 
the  kind  listed  In  Annex  A  of  the  LR  were  ordered. 

Most  of  these  supplies  had  been  received  by  September  1978. 

Various  configurations  of  the  two  kit  concept  are  currently  being  con¬ 
sidered  and  a  number  of  prototype  bags  have  been  fabricated. 
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REFERENCES 


1.  Letter,  SCRD-SDM,  dated  24  Jan  77,  subject:  M-5  Aid  Kit  Modification 

2.  Letter,  SCRD-UBZ,  dated  17  Feb  77,  subject:  M-5  Aid  Kit  Modification 

3.  Memorandum  for  Record,  dated  19  Mar  1977,  subject:  Initial  Standard 
for  Aid  Bags. 

4.  Letter,  SGRD-UBE-C,  dated  28  Apr  77,  subject:  Bag,  Aidman's,  Re¬ 
design  of,  Task  No.  A838.00.047. 

5.  Report  of  Visit,  7  June  77,  to  NARAPCOM  by  Mr.  R.  J.  O'Connor  and 
2LT  R.  C.  Altman. 

6.  Memorandum  for  Record,  dated  2  Aug  1977,  subject:  Meeting  on  Aid 
Bag  Contents,  27  July  77,  at  USAMBRDL. 

7.  Letter,  SGRD-UBH-O,  dated  12  Aug  1977,  subject:  Improved  Aid  Bags. 

8.  Letter,  SGRD-OPM,  dated  19  D*v  *07',  subject:  Proposed  Draft  Letter 
Requirement  (LR)  for  a  Medical  Set,  Aid-Man. 

9.  Letter  KSA-CDM,  dated  13  June  1978,  subject:  Authentication  of 
Letter  Requirement  for  a  Medical  Set,  Atdman  (TRAPOC  ACN  38067). 


RESEARCH  AND  TECHNOLOGY  YORK  UNIT  SUMMARY 


*«*c«r  u>mrm<H  mv«m 
DO n**f  (A  Hj*** 


9  mo  .oon  '  CMOtt**'*  «i«M«*T 


»  *%»  AHC  A  k:  «|» 


0»»  WMlt  kvItlM 


i  (0*1  M»U  «  l*« 


02400  Bioenqlneering;  009800  Medi cal  and  Hospital  nuipnent 
n . i . ;  xrt  - - frrnv-yrar*wryrei-fr4Vi nr.,:  r,Ti - 


I  7806 


I  %  (UMilMICflvt 


*  •  >«D  9# 

••  an*<Mii.M(  c«>{i  (*•;»• 


•I  Ma»9a«a»(«  SirnOd 

C.  In-House 


f.  CUM  AMT 


“*•*  US  Army  Medical  Bioengineering 

Research  &  Development  Laboratory 
Fort  Detrick,  Frederick,  MD  21701 


,4~  Dettor.  C.M.  .  COL 

MM-..  (301)  663-2434;  AUTOVON  343-2434 

•  MM««\  wll 

Foreign  Intelligence  Not  Applicable 


(U)  Fi eld;  (U)  Surgical  Light;  (U) 

■  %  IICNWH  99/«t’«*»  •  •%  It  MOMIN  A  • 


!*•  I  »  9MMUXMK  I  Ik  I 


m  eia»0««at09tt»>Uf»(Mi 

*“**  US  Army  Medical  Bioengineering 
.  Research  &  Development  Laboratory 
Fort  Detrick,  Frederick,  MD  21701 

i9v|l<i4atM(a«M«*  IIM  «'V  I  j  I  — T  r~T - mm 

Conway,  W.H. 

*  (3oi)  663-7277;  AUT0V0N  343-7277 

Htv«"i  accow««  «W«M* 


P0C:DA 


Field  Operating  Light 


23.  (U)  To  evaluate  and  document  field  complaints  concerning  the  field  surgical 
lights  to  determine  future  course  of  action. 

24.  (U)  Conduct  a  survey  of  field  complaints,  conduct  testing  to  verify  complaints, 
conduct  an  In-house  evaluation  and  prepare  a  final  engineering  evaluation  report  on 
the  findings. 

25.  (U)  7805  -  7809.  Technical  feasibility  test  phase  has  been  completed  and  report 
forwarded  to  USAMRDC  for  consideration  by  the  configuration  control  board. 


DD,:V.*J498 


**««VlOV«  C0'T'0««  O'  »**  «  rO*M  *t  Or  '0*»M*  uni  «  NOv  |t 

A«a©  («•»  •  I  MA»  M  i '  o»  ••ia»  <'•••  a«t  OMOl  I  M 


DETAIL  SHEET 


TITLE:  Light,  Surgical  Operating,  Field  (MSN  6530-00-937-2204) ,  Eng¬ 
ineering  Evaluation  of 

WORK  UNIT  NO:  0*8 

ACENCY  ACCESSION  NO:  DA  OB  623* 

PRINCIPAL  1NVESTICAT0R :  Conway,  U.  H. 


BACKGROUND 


This  task  is  the  first  effort  undertaken  as  part  of  the  newly  instituted 
Product  Improvement  Program  for  AMEDD.  The  initial  effort  involves  an 
evaluation  of  complaints  received  against  the  item  and  conduct  of  a 
Technical  Feasibility  Test  of  proposed  corrective  actions.  The  task 
is  then  overvlewed  by  a  Configuration  Control  Board  and  decision  made 
on  the  best  method. 


PROGRESS 


Complaints  against  this  equipment  have  been  analysed  and  testing  con¬ 
ducted  to  verify  their  validity.  The  evaluation  considered  such  factors 
as  stability  of  the  unit  on  uneven  ground,  structural  stiffness  of  the 
assembly  and  the  adequacy  of  the  instruction  manual.  A  number  of  op¬ 
tions  were  developed  to  connect  each  fault  and  these  were  detailed,  along 
with  cost  and  schedule  estimates,  in  a  test  report  submitted  to  HQ/MRD 
for  consideration  by  the  Configuration  Control  Board.  The  task  Is  con¬ 
sidered  complete.  Future  actions  await  the  Board's  conclusions  and  po¬ 
tential  establishment  of  a  work  unit  to  proceed. 


REFERENCES 


1.  Letter,  US  Army  Medical  Research  and  Development  Command,  Fort  De¬ 
trick,  Frederick,  MD.,  SGRD-OP.  dated  31  May  1978,  subject:  Light, 
Surgical  Operating,  Field  (NSN  6530-00-937-220*). 

2.  Letter,  US  Army  Medical  Bioengineering  Research  and  Development 
Laboratory,  Fort  Detrick,  Frederick,  Maryland,  SGRD-UBE-C,  dated  20  Sept 
1978,  subject:  Technical  Feasibility  Test  (PIP)  on  Surgical  Operating 


DETAIL  SHEET 


TITLE:  Sink  Service  Unit  (NSN  6545-00-019-9330),  Engineering  Evaluation  of 

WORK  UNIT  NO:  049 

AGENCY  ACCESSION  NO:  DA  OB  6235 

PRINCIPAL  INVESTIGATOR:  O'Connor,  R.  J. 


BACKGROUND 

A  letter  we*  received  Iron  USAKRDC  Indicating  that  complaints  have  been 
received  from  the  field  regarding  the  performance  of  the  sink  service 
unit . 

The  nature  of  the  complaint  (component  failure)  suggested  that  the  unit 
may  be  a  candidate  for  product  Improvement  or  maintenance  work  order 
act  Ion. 


PROGRESS 


An  Inquiry  was  made  of  USAMMA  for  the  complaint  history  on  this  unit. 

In  addition  Its  procurement  history  was  secured  from  the  Defense  Per¬ 
sonnel  Support  Center  (DPSC). 

An  Inspection  of  the  sink  service  unit  and  the  laboratory  sink  installed 
In  a  MUST  expandable  shelter  at  the  10th  CSH  at  Fort  Meade,  MD  was 
carried  out. 

The  position  and  layout  of  the  unit,  the  accessibility  of  the  components, 
and  the  plumbing  arrangement  were  noted. 

A  letter  requesting  the  loan  of  a  sink  service  unit  for  engineering  evalu¬ 
ation  and  potential  technical  feasablllty  testing  was  sent  to  USAMMA  in 
September  1978. 

A  unit  has  been  received  at  USAMBRDL  and  a  detailed  Inspection  of  the 
sink  service  unit  and  Its  component  parts  le  underway. 
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REFERENCES 


1.  Report  of  Field  Visit,  USAMSAA,  Aberdeen  Proving  Ground,  MD.  ,  Trip 
#78L01,  5-18  February  1978,  page  4-8. 

2.  Letter,  SCRD-OP,  dated  22  May  1978,  subject:  Sink  Service  Unit 
(NSN  6545-00-019-9330,  MFC:  Hamilton  Instrument  Industry). 

3.  Letter,  SCRD-UBE-C,  dated  27  June  1978,  subject:  Sink  Service  Unit 
(NSN  6545-00-019-9330),  Engineering  Evaluation  of,  Task  No.  A838.00.017. 

4.  Report  of  Visit,  dated  25  Aug  78,  by  Mr.  R.  J.  O'Connor,  to  the 
10th  Combat  Support  Hospital,  Fort  Meade,  MD. 
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23.  (U)  To  conduct  an  engineering  evaluation  of  the  field  sterilizer  to  investigate 
field  complaints  so  that  a  determination  can  be  made  whether  modifications  should 

be  conducted  under  a  product  improvement  program  or  that  a  new  product  design  is  to 
be  initiated. 

24.  (U)  Review  and  investigate  problems  and  complaints,  conduct  an  in-house  evalua¬ 
tion  of  the  steril izerand  technical  manuals  and  issue  a  technical  feasibility  test 
report. 

25.  (U)  7807  -  7809.  Problems  and  complaints  have  been  reviewed  with  AMEDD  National 
Maintenance  Point  and  DLA  Defense  Personnel  Support  Center.  The  military  specifica¬ 
tion  drawings  and  manuals  have  been  received  for  review.  A  technical  feasibility 
test  report  is  expected  to  be  issued  in  the  1st  Quarter  FY79. 
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DETAIL  SHEET 


TITLE:  Steriliser,  Field  (N5N  6530-00-926-2151),  Engineering  Evaluation  of 

WORK  UNIT  NO:  050 

AGENCY  ACCESSION  NO:  DA  OB  6236 

PRINCIPAL  INVESTIGATOR:  Patxer.N.H. 


BACKGROUND 


Problems  end  complaints  on  the  Field  Sterilizer  NSN  6530-00-926-2151 
suggest  that  it  is  a  candidate  for  a  Product  Improvement  Program  (PIP). 
On  27  June  a  work  unit  was  established  to  conduct  Technical  Feasibility 
Testing  (TFT)  of  the  steriliser. 


PROGRESS 

Visits  were  made  to  the  AMEDD  National  Maintenance  Point,  Ft.  Detrick 
and  DLA  Defense  Personnel  Support  Center,  Philadelphia  to  review:  Item 
history,  maintenance  deficiencies,  complaint  history,  procurement  his¬ 
tory  and  modi f icat ion  work  orders.  The  military  specification  and 
latest  modification,  darwlngs,  bills  of  material  and  manuals  for  the 
steriliser  have  been  requested  and  received.  All  of  the  above  will  be 
reviewed  and  a  Technical  Feasibility  Test  report  is  expected  to  issue 
in  the  1st  Qtr  of  FY  79. 


REFERENCES 

1.  Letter,  SGRD-OP,  30  May  1978,  subject:  Steriliser,  Field  (NSN-6530- 
00-926-2151). 

2.  Letter,  SGRD-UBE-C,  2’  June  1978,  Steriliser,  Field  (NSN  6530-00- 
926-2151),  Engineering  Evaluation  of,  Task  No.  838.00.050. 
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23.  (U)  To  develop  a  mosquito  larval  concentrator  for  use  In  mosquito  larvae  sur¬ 
veys  for  determination  of  population  densities  of  potential  disease  vectors  or  pest 
mosquitoes  that  affect  the  health  and  morale  of  military  and  associated  populations 
In  CONUS  and  at  overseas  locations. 

24.  (U)  Design  and  fabricate  prototype  concentrators  and  evaluate. 

25.  (U)  7710  -  7809.  This  task  Is  terminated  per  recommendation  of  the  Joint  Working 
Group  held  at  US  Army  Medical  Bioengineering  Research  and  Development  Laboratory, 

22  March  1978  (Letter  SGRD-OPM,  Department  of  the  Army,  US  Army  Medical  Research  and 
Development  Command,  Fort  Detrick,  Frederick,  MD  21701,  dated  20  April  1978,  Subject: 
Joint  Working  Group  held  at  US  Army  Medical  Bioengineering  Research  and  Development 
aboratory,  22  March  1978)  with  completion  of  the  technical  report  and  a  scientific 
ubllcatlon.  A  recomendatlon  has  been  forwarded  to  the  Office  of  the  Surgeon  General 
or  Inclusion  of  this  1  tern  as  a  component  of  the  entomological  collecting  kit,  field 
NSN  6545-00-982-4121). 
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DETAIL  SHEET 


TITLE:  Concentrator,  Mosquito  Larvae 
WORK  UNIT  NO:  101 
AGENCY  ACCESSION  NO:  DA  OB  6054 
PRINCIPAL  INVESTIGATOR:  Driggers,  D.  P. 


BACKGROUND 


A  requirement  was  established  by  the  U.S.  Airy  Medical  Research  & 
Development  Command  (SGRD-SDM,  31  Mar  75)  to  develop  a  portable,  break 
resistant,  mosquito  larvae  concentrator  for  use  during  field  mosquito 
larval  surveys. 

Initial  prototypes  were  fabricated  and  field  tested  for  efficacy. 
Engineering  design  drawings  were  also  completed. 

Close  examination  of  Initial  prototypes  and  the  results  of  develop¬ 
mental  testing  revealed  several  unsatisfactory  characteristics  of  the 
Initial  prototypes. 

The  concentrator  and  Its  collecting  vials  were  re-engineered  to  produce 
a  more  durable,  sturdy,  one-piece  concentrator  unit  with  a  simplified 
collection  system.  All  components  of  this  prototype  are  standard, 
easily  obtainable  Items  which  require  considerably  less  hand  tooling 
and  machining  to  produce. 

Initial  developmental  testing  has  been  conducted  with  the  new  proto¬ 
types.  Developmental  field  evaluations  have  proven  the  Item  to  be  satis¬ 
factory. 


PROGRESS 

The  new  prototype  will  satisfy  the  requirement  as  outlined  In  the 
basic  proposal.  A  recommendation  Is  being  made  to  add  this  Item  to  the 
Entomological  Collecting  Kit,  Field  (NSN  6345-00-982-4121). 


TITLE:  Concentrator,  Mosquito  Larvae  (Cont'd) 


1.  Letter,  SGRO-SDM,  to  USAMBROL,  dated  31  March  1975,  subject: 
Proposed  Entomological  Tasks. 

2.  Minutes,  ORB  Meeting  No.  76-7,  SGRD-UBE ,  dated  29  January  1976, 
subject:  Materiel  Developmental  Review  Board. 

3.  Memorandum,  USAMBROL  Engineering  Evaluation  Branch  to  Pest  Manage¬ 
ment  Systems  Branch,  dated  2  March  1976,  subject:  Developmental 
Test  (DT-I)  of  Concentrator,  Mosquito  Larvae,  Task  No.  816.00.101. 

4.  Technical  Report  7810,  Concentrator,  Mosquito  Larvae,  August  1978. 
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23.  (U)  To  develop  a  pesticide  field  evaluation  set  capable  of  measuring  ULV  drop¬ 
let  size  and  total  pesticide  amounts  applied  by  military  dispersal  equipment  utilized 
in  insect  control  operations  at  military  installations  in  CONUS  and  overseas. 

24.  (U)  Review  conr>erc1a1  or  military  sources  and  if  search  is  unsuccessful,  fabri¬ 
cate  new  equipment  and  fleld-evaluate  for  efficacy  of  design. 

25.  (U)  7610  -  7709.  Commercial  particle  size  measurement  systems  have  been  evalu¬ 
ated  which  operate  on  the  following  general  principles:  direct  optical  measurement 
in  the  aerosol  state;  electrical  sizing  and  counting  after  collection  In  an  elec¬ 
trolyte  liquid;  piezo  electric  measurement  of  cumulative  mass  by  frequency  to  voltage 
conversion.  Combination  of  this  work  unit  and  work  unit  Real  Time  Field  Measurement 
Of  Aerosols,  DA  0A  8079,  has  been  implemented  during  FY77.  Procurement  action  has 
been  completed  on  the  purchase  of  an  optical  imaging  droplet  spectrometer  and  data 
acquisition  system.  Comparisons  of  data  collected  using  the  spectroneter  and  the 
slide  wave  technique  have  been  done.  Additional  calibration  is  being  done  to  resolve 
discrepancies  between  the  various  sizing  methods. 
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TITLE:  Pesticide  Dispersal  Evaluation  Set 


HORK  UNIT  HO:  106 

AGENCY  ACCESSION  NO:  OA  OB  6058 

PRINCIPAL  INVESTIGATOR:  0‘Connor,  R.J. 


BACKGROUND 

This  work  unit  was  Initiated  at  the  request  of  US  Army  Medical  Research 
and  Development  Command  (SGRD-SDM,  11  Apr  75)  to  develop  a  light¬ 
weight,  transportable  set  capable  of  determining  droplet  sizes  and  amounts 
of  pesticides  a  given  piece  of  dispersal  equipment  may  be  distributing 
Into  the  environment.  Rationale  for  this  work  unit  was  because  of  the 
hazards  Inherent  In  pesticide  dispersal  operations;  It  Is  Important  that 
parameters  be  measured  In  order  to  maintain  a  judicious  application  of 
pesticides  In  a  given  area  of  operation.  Failure  to  maintain  close 
control  over  the  operation  can  result  In  decreased  efficiency  of  pestl- 
cldal  operations,  direct  hazards  to  operating  personnel  and  environments, 
and  damage  to  government  owned  vehicles  and  equipment. 

After  examination  of  aerosol  measuring  equipment  based  on  light 
scattering  methods,  direct  mass  measurements,  optical  Imaging,  and  direct 
collection  and  counting  methods.  It  was  decided  that  the  Instrument  which 
would  best  meet  present  need  was  one  based  on  optical  Imaging  and  which 
provided  droplet  size  data  In  the  form  of  an  electronic  display  or  print¬ 
out.  As  a  result  of  this,  an  optical  array  droplet  spectrometer  with  a 
data  acquisition  system  was  purchased  which  provides  Information  on  the 
various  aerosol  parameters  of  Interest  In  vector  control/pest  management 
operations. 

The  vendor  provided  training  In  the  operation  of  the  Instrianent  and  It 
Is  currently  undergoing  extensive  calibration  and  comparison  test  trials. 


PROGRESS 

The  droolet  size  spectrometer  has  been  used  to  measure  the  droplet  size 
distribution  from  various  sprayers  In  the  laboratory  and  the  results  of 
these  measurements  were  compared  to  those  obtained  using  the  slide  wave 
technique. 


TITLE:  Pesticide  Dispersal  Evaluation  Set  (Cont'd) 


At  the  present  time  there  are  unresolved  discrepancies  between  the  two 
methods  and  information  which  will  help  resolve  the  problem  Is  being 
sought.  * 

The  optical  array  spectrometer  is  being  sent  back  to  the  manufacturer 
or  recal ibration  and  checks  on  the  software  In  Its  data  acquisition 


Snt2C^hd\been  establi5h*d  with  a  particle  size  measurement  group 
the  National  Bureau  of  Standards  In  Gaithersburg  and  efforts  are 
for  some  cooperative  experiments  In  droplet  size  measurement 


underway 


REFERENCES 

1.  Letter,  SGRD-SDM,  dated  11  Apr  75,  subject:  Proposed  Entomological 


2.  Test  Report.  MR  14-78.  dated  20  Jun  78,  subject:  Comparison  of 
Droplet  Size  Measurements  between  Aerosol  Measuring  Instruments. 


3. 


Test  Report, 
droplet  size 
printer,  and 


MR  15-78,  dated  28  Jun  78,  subject:  Evaluation  of 
measurement  capability  of  PDS-300  (Particle  Data  System), 
30  channel  spectrometer  probe,  APC  0752. 
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(U)  Pesticide  Formulations,  Controlled  Release,  Environmentally  Compatible 
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(U)  Pesticide  Formulations;  (U)  Control led-Rel ease; 
yl_P est  Management ;  (U)  Environmental  Conoatibi llty :  (Ul  Vector  Control _ 

23.  (U)  To  Identify  and  evaluate  environmentally  compatible  control  led- re  lease  pesti¬ 
cide  formulations  of  military  relevance  for  use  in  support  of  tactical  operations  and 
fixed  military  Installation  pest  management/ vector  control  programs. 

24.  (U)  Utilizing  comercl  al  ly  prepared  control  led- release  pesticide  formulations  and 
carriers  potentially  suitable  for  military  use,  quantify  release  rates  and  degradation 
rates  In  the  laboratory.  Those  formulations  found  to  be  best  In  laboratory  tests  will 
be  evaluated  In  field  tests  to  verify  laboratory  results  under  natural  environmental 
conditions.  Determinations  both  In  the  laboratory  and  In  the  field  will  be  biological 
effectiveness ,  environmental  compatibility,  cost  effectiveness,  and  compatlbi llty 
*1th  current  standard  pesticide  dispersal  equipment. 

5.  (U)  7710  -  7809.  Five  controlled-release  pesticide  formulations  were  Identified 

nd  evaluations  under  laboratory  conditions  were  Initiated.  Results  of  laboratory 
valuations  Indicated  all  of  the  formulations  are  superior  In  duration  of  effectiveness 
ver  the  presently  utilized  materials.  One  of  the  five  formulations  provided  control 
f  test  specimens  for  190  days  (Altosld),  one  provided  control  for  214  days  (Dursban) 
nd  the  remaining  three  are  providing  100X  mortality  of  test  specimens  after  270  days. 
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DETAIL  SHEET 


TITLE:  Pesticide  Formulations,  Controlled  Release,  Environmentally 
Compatible 

WORK  UNIT  NO:  005 

AGENCY  ACCESSION  NO:  DA  OB  6223 

PRINCIPAL  INVESTIGATOR:  Nelson,  J.  H. 


BACKGROUND 


This  task  was  officially  assigned  to  USAMBRDL  as  a  result  of  a  Letter 
of  Agreement  (LOA)  between  the  Combat  Developer  (Health  Services  Command) 
and  the  Materiel  Developer  (The  Surgeon  General).  As  stated  In  the  LOA, 
an  operational  need  exists  for  longer  lasting  and  environmentally 
compatible  pesticide  formulations.  Insect  and  rodent  borne  diseases 
have  caused  great  losses  In  military  manpower  In  the  past  and  without 
adequate  control  can  be  expected  to  affect  military  operations  in  the 
future.  The  once  relied  upon  long-lasting,  broad  spectrum  pesticides 
like  DDT  and  other  organochlorlne  compounds  have  been  cancelled,  sus¬ 
pended  or  severely  restricted  In  their  usage.  The  current  formulations 
of  new  compounds  (organophosphates  and  carbamates)  are  short-lived  and 
have  a  relatively  short  shelf  life,  thus  are  overall  militarily  less 
acceptable.  These  shortcomings  can  be  overcome  through  the  application 
of  a  controlled  release  environmentally  degradable  pesticide  formulation. 


PROGRESS 


•ive  controlled  release  pesticide  formulations  were  obtained  and  evalua¬ 
tions  under  controlled  laboratory  conditions  were  initiated.  Results 
of  these  tests  show  all  of  the  formulations  tested  are  superior  In 
duration  of  effectiveness  over  the  presently  utilized  materials.  One 
of  the  formulations  (a  developmental  Inhibitor  -  Altosld)  provided 
control  of  test  specimens  for  190  days.  A  controlled  release  formulation 
of  chlorpyrlfos  (an  organophosphate)  provided  satisfactory  control  of 
test  specimens  for  214  days  and  the  three  remaining  formulations  are 
effecting  100X  mortality  In  test  specimens  after  270*  days.  A  Cost 
and  Operational  Effectiveness  Analysis  (COEA)  showed  the  use  of  con¬ 
trolled  release  silicate  pesticide  formulations  to  be  greatly  superior 
to  presently  utilized  materials  and  methodology. 


TITLE:  Pesticide  Formulations,  Controlled  Release,  Environmentally 
Compatible  (Cont'd) 


REFERENCES 

^ ‘  ^SA-COM,  dated  15  August  1977,  subject:  Letter  of  Agreement 

(LOA)  for  Control  led- Re lease  Environmentally  Degradable  Pesticide 
Formulations. 

2.  Letter,  HSA-CDM,  dated  26  May  1978,  subject:  Cost  and  Operational 
Effectiveness  Analysis  (COEA)  of  Available  Mosquito  Larviclde 
Options. 
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(U)  MUST;  (U)  Hospital;  (U)  Evacuation;  (U)  Cowtoat  Support;  (U)  Sanitation _ 
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23.  (U)  To  conduct  an  engineering  evaluation  of  the  prototype  Mobile  Incinerator  to 
determine  Its  optlnsim  mechanical  performance. 

24.  (U)  To  prepare  a  test  protocol  which  would  encompass  the  required  testing  und 
forward  a  technical  report  on  the  results. 

25.  (U)  7710  -  7804.  No  further  testing  was  accomplished  during  this  period.  This 
work  unit  was  reconmended  for  termination  at  IPR,  March  1978. 
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TITLE:  Nobile  Incinerator,  MUST,  Evaluation  of 

WORK  UNIT  NO:  001 

AGENCY  ACCESSION  NO:  DA  OB  6069 

PRINCIPAL  INVESTIGATION:  Prensky,  W.  C. 


BACKGROUND 

This  task  was  established  in  July  1975.  The  MUST  Mobile  Incinerator  was 
previously  evaluated  in  1970-1971  at  Fort  Lee,  Virginia,  as  part  of  test¬ 
ing  of  the  MUST  Waste  Management  System.  Tests  were  aborted  because  of 
excessively  high  external  temperatures  (the  surface  of  the  loading  door 
reached  202°K)  and  other  mechanical  problems.  Another  contract  was 
awarded  to  AlRescarch  Corporation  for  redesign,  but  this  was  terminated 
before  completion  of  design  and  any  system  testing.  The  unit  was  as¬ 
sembled  and  delivered  to  USAMRDC  in  November  1974. 

After  a  test  plan  was  submitted  to  SGRD-SDM,  a  400  Hi  Diesel  Generator 
Set  was  acquired  and  Isolated  preliminary  checkout  of  electrical  circuits 
and  components  was  completed.  Ten  incinerator  burns  were  then  initiated 
(with  no  waste  materials)  each  of  which  was  aborted  in  two  to  three  min*, 
utes  when  the  primary  drum  drive  stopped  and  its  motor  circuit  breaker 
disconnected.  The  problem  was  traced  to  interference  of  the  labrynth 
air  seals  caused  by  thermal  expansion  of  the  drum.  An  emergency  repair 
has  been  made  and  complete  90  minute  cycles  were  run  successfully. 


PROGRESS 

Prior  to  the  initiation  of  testing  in  accordance  with  the  test  plan, 
this  work  unit  was  recommended  for  termination  by  the  1PR  of  March,  1978. 

REFERENCES 

1.  Letter  SGRD-UP,  20  Apr  1978,  "Recommendat ions/Dec  1 slons  of  Joint 
Working  Group,  22  Mar  1978V. 

2.  Letter,  SGRD-UBE,  22  May  1978,  "Termination  of  Work  Units"'. 
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(U)  Cold  1 njury;  (U)  Frostbite;  (U)  Arctic  Medicine;  (U)  Tiss ue  Rewarmer _ 
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23.  (U)  To  develop  a  device  to  be  used  by  forward  area  medical  units  to  rewarm 
frozen  tissue  by  Imerslon  or  spray  with  aqueous  solution  of  controlled  temperature. 
Presently  there  Is  no  satisfactory  method  of  accomplishing  this  in  the  field. 

24.  (u)  Design  and  fabricate  a  breadboard  prototype  based  upon  previous  engineering 
effort.  Major  technical  barrier  Is  to  achieve  required  capability  with  desired 
lightweight  characteristics. 

25.  (U)  7710  -  7809.  0T  II  testing  was  cancelled  as  a  result  of  the  findings  of 
Customer  Support  Test  performed  by  the  US  Army  Cold  Regions  Test  Center  (patient 
electrical  safety  considerations).  The  requirements  document  Is  currently  being 
revised  to  define  a  small  lightweight  rewarming  device.  A  draft  has  been  prepared 
and  Is  being  negotiated  with  the  Academy  of  Health  Sciences. 
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DETAIL  SHEET 


TITLE:  Cold  Injury  Rapid  Rewarm  and  Treatment  System,  Prototype  Design 

and  Fabrication 


WORK  UNIT  NO:  002 

AGENCY  ACCESSION  NO:  DA  OA  6283 

PRINCIPAL  INVESTIGATOR:  Conway,  W.  H. 


BACKGROUND 

The  US  Army  Medical  Bioengineering  Research  and  Development  Laboratory 
was  tasked  in  July  1968  to  develop  a  Cold  Injury  Rapid  Rewarm  and  Treat¬ 
ment  System.  Due  to  lack  of  agreement,  the  required  charactcrlst lcs 
were  not  approved  until  1971.  Three  (3)  prototype  devices  were  fabricated 
and  went  as  far  In  the  test  cycle  as  OT  11  before  It  was  discovered  that 
a  shock  haiard  was  present  and  testing  was  discontinued.  It  was  subse¬ 
quently  determined  that  the  high  power  demands  of  the  device  made  it 
unsuitable  for  use  in  tor-forward  areas  and  that  the  requirements  on  the 
device  were  unrealistic.  At  this  time  it  was  decided  to  begin  again 
with  a  requirements  document  revised  to  define  a  small  lightweight  device. 


PROGRESS 


A  new  Letter  Requirement*  document  has  been  drafted  and  Is  currently  being 

negotiated  with  the  combat  developer  (Acodemv  of  Health  Sciences). 

REFERENCES 

1.  Department  of  the  Army  Approved  Material  Need  (MN)  (ED)  (SDR)  for 
Cold  Injnry  Rapid  Rewarm  and  Treatment  System,  November  1971. 

2.  Letter,  SGRD-SDM,  12  March  197),  subject:  Prototype  Design  and 
Fabrication  -  Cold  Injury  Rapid  Rewarm  and  Treatment  System. 

3.  Development  Test  (DT  II)  of  Cold  Injury  Rapid  Rewarm  and  Treatment 
System,  Engineering  Evaluation  Branch,  Technical  Support  Division, 
I’SAMBRPL. 

A.  Final  Report,  USACRTC,  Customer  Support  Test  of  the  Cold  Injury 
Rapid  Rewarm  and  Treatment  System,  dated  18  Mar  1977. 

5.  Letter,  SGRD-SO-D,  *  May  1977,  subject:  Report  of  Decisions  Reached 
at  Formal  in  Progress  Review. 
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'  immunization;  (U)  Vaccination;  (U)  Animal;  (U)  Disease  Control 


23.  (U)  To  develop  a  family  of  hypodermic  injection  apparatuses  for  use  in  Army 
veterinary  medicine  (in  mass  immunization  programs)  for  controlling  animal-borne- 
diseases  transmissible  to  man  either  directly  or  through  other  susceptible  animals, 
thereby  directly  affecting  the  health  of  the  soldier  or  reducing  the  supply  of 
animal-provided  food  products. 

24.  (u)  Provide  accessories  to  the  standard  items  (FSN  651 5-00-656- 1021  and 
6515-00-919-0097)  to  adopt  apparatuses  designed  for  hunan  use  making  them  suitable 
for  veterinary  use  on  animals.  In  addition,  provide  a  backpack,  hand-operated  pimp 
for  use  on  large  anirals  in  pens.  Complete  the  RDTAt  initiated  in  completed  Task 


wwmr 

78 

0.9 

49 

rwtfit* 

79 

0.1 

04 

DETAIL  SHEET 


TITLE:  Hypodermic  Injection  Set,  Jet,  Automatic,  Veterinary  Medicine, 
Field 

WORK  UNIT  NO:  003 

AGENCY  ACCESSION  NO:  DA  08  6165 

PRINCIPAL  INVESTIGATOR:  Ismach.  A. 


BACKGROUND 

A  Required  Operational  Capability  (ROC)  covers  the  development  of  a 
family  of  hypodermic  jet  Injectors  for  veterinary  use  based  on  the  need 
for  controlling  animal-borne-diseases  transmissible  to  man  either  direct¬ 
ly  or  through  other  susceptible  animals.  Such  diseases  Impact  on  the 
Arrry  by  directly  affecting  the  health  of  the  soldier  and  by  reducing  the 
supply  of  animal -provided  food  products. 

The  developmental  effort  we  Initiated  in  January  1967  at  the  request  of 
the  Director,  USA*Rl,  WRAMC,  to  develop  a  veterinary  jet  Injector  for 
Inoculation  of  drugs  and  blologlcals  In  herd  use,  particularly  for  use 
with  the  experlmer.tal  Venuzuelan  Equine  Encephalitis  ( VEE )  vaccine  under 
development  at  Fort  Detrick.  In  July  1967,  USAMfRDL  shipped  USAMBRL 
crowned  nozzles,  designed  for  use  on  furry  animals  without  shaving,  to 
be  evaluated  on  the  (human)  foot  powered  injector  (FSN  6515-910-0097) 
previously  developed  at  USAMfRDL.  Clinical  trials  during  1967-1968  In 
jUJ$ra*  Of-  Stewart  McConnell,  LTC,  VC)  using  above  Injector 

and  VEE  vaccine  on  over  2,000  animals  and  at  Animal  Farm,  Fort  Meade,  on 
horses  confirmed  that  VEE  vaccine  by  jet  Injection  Is  comparable  to 
syringe-needle  with  regard  to  Increases  post-bleed  over  pre-bleed  titers, 
■he  tests  In  Columbia  by  Dr.  McConnell  Indicated  need  for  a  back  packed 
unit  to  provide  the  operator  with  necessary  freedom  of  movement. 

In  October  1969,  with  loss  of  Investigator  at  USAWRL,  the  RAD  Conmand 
arranged  for  evaluation  of  the  Injector  at  the  U.S.  Department  of  Agri¬ 
culture  Plum  Island  Animal  Disease  Laboratory  during  their  experimental 
studies  of  Inactivated  foot  and  mouth  disease  vaccines  combined  with  var¬ 
ious  oil  base  adjuvants.  Injectors  functioned  satisfactorily  with  these 
oil  base  adjuvants.  USDA  prepared  a  test  protocol  and  requested  permanent 
transfer  of  an  Injector  to  satisfy  rigid  Isolation  requirements  at  the 
Plan  Island  Laboratory.  In  November  1970,  USDA  submitted  a  test  report 
Indicating  satisfactory  results. 

In  June  1970,  the  RAD  Conwiand  requested  that  the  Project  Engineer, 
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USAMERDL  visit  Dr.  Stewart  McConnell,  now  at  the  College  of  Veterinary 
Medicine,  Texas  AAM  University,  with  a  view  toward  a  contract  to  complete¬ 
ly  evaluate  the  jet  Injectors  for  veterinary  medicine.  During  latter  part 
of  1970  and  early  1971,  a  new  2  cc  vaccine  section  was  developed  as  well 
as  a  force  Intenslfler  which  permitted  this  larger  dose  to  be  administered. 
In  June  1971,  a  contract  (OADA  17-71-C-1087)  was  awarded  to  Texas  AAM 
University  covering  two  phases:  (1)  evaluation  of  present  equipment  and 
required  characteristics;  (2)  evaluation  of  prototype  equipment  under  field 
conditions.  The  project  engineer,  USAMERDL,  visited  Texas  AAM  to  deliver 
equipment  and  train  operators  In  their  use.  Ourlng  1971-1973  the  Invest¬ 
igation  at  Texas  AAM  showed  the  complete  feasibility  of  jet  Injection  for 
veterinary  use  on  both  small  and  large  animals,  proved  the  feasibility  of 
developing  accessory  equipment  to  convert  the  human  Injectors  so  that  they 
are  satisfactory  for  veterinary  use  and  Indicated  again  the  need  for  a 
vack-packed  mounted  unit. 

In  August  1973,  the  project  engineer  demonstrated  the  feasibility  of 
mounting  and  operating  a  foot-powered  Injector  on  a  back  frame.  In  Sep¬ 
tember  1973,  SGRD-S9M,  establlsheo  a  work  unit  to  develop  a  Veterinary 
Injection  Apparatus,  Backpack,  Field.  Such  a  device  was  designed,  fab¬ 
ricated  and  tested  at  USAf^RDL  and  was  shipped  to  Texas  AAM  for  clinical 
and  field  trials  on  8  Hay  1974.  During  November  1973,  crowned  veterinary 
nozzles  were  fabricated  In  sufficient  quantity  to  support  clinical  and 
operational  testing.  Two  nozzle  sizes  were  fabricated:  (1)  .005  Inch 
diameter  and  (2)  .009  Inch  diameter  In  accordance  with  optimum  nozzle 
sizes  determined  for  small  and  large  animals  by  Dr.  McConnell.  Dr.  McCon¬ 
nell  reported  In  March  1975  of  his  successful  field  trials  In  Mexico 
where  he  employed  the  back  pack  Injector  under  field  conditions.  He 
requested  two  minor  Improvements.  In  September  1975,  Dr.  McConnell  re¬ 
ported  successful  use  of  the  Injector  on  cattle  In  Idaho,  Oregon  and 
Colorado.  A  rabies  study  which  required  deep  extra  muscular  Injections 
was  added  to  the  Texas  AAM  study. 

Ourlng  October  1975,  L'SAMBRDL  was  directed  by  SGRD-SDK  to  convert  the 
program  from  exploratory  development  (6.2  funds)  to  category  6.4  for 
final  development  of  a  family  of  Injectors.  During  March  1976  an  I  PR 
was  held  and  minor  corrections  In  weight  and  cube  were  approved  to  the 
ROC,  dated  12  August  1975.  At  that  time  a  foot-powered  and  a  back-pack 
mounted  unit  was  available.  An  electrical  unit,  described  In  the  ROC, 
was  not  available  since  the  standard  electrical  unit  for  human  use 
( FSN  6515-656-1021)  had  Insufficient  hydraulic  power  to  operate  a  unit 
with  a  2  cc  head  and  Intenslfler  In  place.  On  7  April  1976  a  purchase 
order  was  placed  with  Vemltron  Medical  Products  to  procure  an  electrical 
veterinary  Injector  with  Increased  electrical  horsepower  and  Increased 
hydraulic  pressure  capability.  In  addition,  accessory  lengths  of  hoses 
were  obtained  to  permit  Increase  of  working  radius  of  from  6  to  30  feet 
from  the  unit.  Unit  was  delivered  In  May  1976. 

During  May  -  June  1976,  arrangements  were  made  to  test  a  foot-powered 
and  the  electrical  Injector  on  thousands  of  swine  (2  cc  Injections  of 
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Eryspales  Bacterln)  using  the  Virginia  Polytechnic  Institute  Extension 
Service.  Exercise  Indicated  that  units  were  feasible  for  veterinary 
Injection,  however,  the  bottle  holder  required  modification  to  securely 
hold  the  large  bottles  used  In  veterinary  medicine  (since  accomplished) 
and  the  electrical  Injector  was  not  as  well  tolerated  by  the  nervous 
swine  as  the  foot  powered  Injector  which  had  no  high  pitched  motor  noise 
associated  with  Its  operation.  A  back-packed  Injector  was  not  available 
during  these  trials,  but  seemed  to  be  the  unit  of  choice. 

During  June  1976  work  was  Initiated  at  USAMBRDL  to  fabricate  an  additional 
three  back-packed  units.  In  addition,  five  more  electrical  Injectors 
were  ordered  from  Vemltron  Medical  Products  for  delivery  during  October 
1976. 

During  1977,  the  prototypes  were  completed.  A  development  plan  was 
prepared  In  cooperation  with  USAMRDC.  A  DT  II  Test  Plan  was  prepared  and 
DT  II  Testing  started.  In  a  Joint  Working  Group  (JWG)  Meeting  held 
26-28  July  1977,  a  decision  was  made  to  revise  the  ROC  to  delete  "family" 
and  substitute  "set".  The  electrical  Injector  was  not  considered  neces¬ 
sary  for  Army  use.  The  set  consists  of  an  Injector  capable  of  foot 
operation  or  hand  operation  on  a  back-pack. 


PROGRESS 

The  ROC  was  revised  by  a  correspondence  IPR.  DT  II  testing  was  accomp¬ 
lished  at  USAMBRDt  and  the  set  passed  all  of  the  requirements.  A  main¬ 
tenance  evaluation  was  conducted  by  the  National  Maintenance  Point, 
USA^A.  OT  1 1  testing  was  accomplished  during  February  -  May  1978  at 
Leavenworth,  Kansas.  Set  was  recommended  for  adoption  with  very  minor 
changes.  A  technical  data  package  has  been  Initiated  at  USAMBRDt  with 
completion  due  In  early  November  1978.  The  operator's  manual  has  been 
revised  to  cover  veterinary  use.  A  Ph.  D.  dissertation  by  Dr.  Howard 
Wayne  Whltford,  DVM,  Texas  A AM  has  been  received  and  Is  available  as  a 
reference  text  In  the  use  of  the  jet  Injector  In  veterinary  medicine. 


REFERENCES 

1.  Letter,  USA  Medical  Biomedical  Research  Lab,  dated  3  June  1967, 
subject:  Jet  Injection  In  Veterinary  Medicine,  Serial  MEDEC-MERL. 

2.  Letter  Progress  Reports  (No.  1  and  No.  2),  U.S.  Department  of  Agri¬ 
culture,  PI um  Island  Disease  Lab,  dated  16  November  1970  and  14  May  1971. 

3.  Contract  No.  DADA  17-71-C-1087,  Texas  AAM  University,  dated  24  May 
1971,  subject:  Jet  Injection  In  Large  Animal  Medicine,  Jet  Injector 
Evaluation. 

4.  Letter,  USAMRDC,  dated  17  September  73,  subject:  Veterinary  Injec¬ 
tion  Apparatus,  Backpack,  Field. 


DETAIL  SHEET 


TITLE:  Bag,  Patient  Holding  and  Evacuation  Prototype  Design  and  Fabri¬ 

cation 

WORK  UNIT  NO:  004 

AGENCY  ACCESSION  NO:  DA  OA  6282 

PRINCIPAL  INVESTICATOR:  Prensky,  W.C. 


BACKGROUND 


Present  means  (or  handling  sick  and  Injured  personnel  in  northern  opera¬ 
tions  are  unsatisfactory.  This  task  addresses  the  development  o(  a 
heated  patient  holding  and  evacuation  system  (or  the  handling  of  sick 
and  injured  personnel  in  cold  environments.  It  is  intended  to  resolve 
the  existing  operational  deficiency  posed  by  the  lack  of  an  adequate 
patient  holding  and  evacuation  bag. 

This  requirement  was  described  in  The  Small  Development  Requirement  (SDR) 
first  proposed  in  July  1966  and  approved  12  January  1971.  In  April  1973, 
USAMBRDL  was  tasked  to  initiate  an  in-house  effort.  Studies  indicated 
that  the  Initial  development  effort  would  benefit  from  work  then  current 
at  NARADCOM  on  lightweight  cold  weather  sleeping  gear.  USAMBRDL  provided 
funds  to  NARADCOM  in  November  1973  to  design  and  fabricate  prototypes. 
These  prototype  bags  and  electrical ly-heated  liners  were  designed,  fabri¬ 
cated  and  tested  using  the  environmental  test  facilities  of  USAR1EM  and 
USAMBRDL.  The  equipment  did  not  satisfy  the  essential  characterlst les 
of  the  SDR.  Although  it  may  have  been  technically  feasible  to  design 
such  a  system,  factors  such  as  cost,  physical  weight,  and  site  restric¬ 
tions  made  the  resulting  system  impractical  for  field  use.  Rased  on 
this  experience,  the  requirements  document  was  reassessed  and  the  minimum 
essential  characteristics  required  of  a  patient  holding  and  evacuation 
system  determined. 

A  new  Letter  Requirement  (LR)  replaced  the  SDR.  The  LR  was  expanded  to 
include  other  sources  of  supplemental  heat  which  included  electricity, 
propane  or  propylene  gas  and  a  Norwegian  charcoal  burner. 

The  leading  candidate  emerging  from  this  work  is  a  propylene  gas  catalytic 
heater  which  warms  and  pumps  on  ethylene  glycol/water  mixture  through 
a  tubulated  liner  within  the  evacuation  bag.  This  system  will  be  opera¬ 
tionally  tested  in  Alaska  in  January,  1979. 
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23.  (U)  To  conduct  an  engineering  evaluation  of  an  improved  emergency  sterilizer. 

24.  (U)  Conduct  DT  11  and  0T  II  testing  on  the  second  generation  Mini 
Steri lizers. 

25.  (U)  7805  -  7810.  0T  II  and  0T  II  have  been  completed  and  reports  have  been 
received.  Minor  problems  have  been  identified;  disposition  awaits  independent  evalua¬ 
tions  and  I  PR  which  are  expected  to  occur  by  December  1978. 
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DETAIL  SHEET 


TITLE:  U.S.  Army  Hl-Speed  Mlni-Steri liter 


WORK  UNIT  NO:  005 

AGENCY  ACCESSION  NO:  DA  OB  6178 

PRINCIPAL  INVESTIGATOR:  Prensky,  W.  C. 


BACKGROUND 

This  Cask  was  established  In  August,  1976  in  conjunction  with  a  contract 
awarded  to  the  Castle  Company  to  design  and  fabricate  12  units  of  a 
second-generation  emergency  steriliser.  The  production  run  was  completed 
early  In  1978.  This  unit  Is  now  known  as  the  U.S.  Army  Hl-Speed  Mlnl- 
Sterl 1 iser . 


PROGRESS 

During  CY  1978,  the  production  run  was  completed,  test  protocols  for 
DT  II  and  OT  II  were  written  and  approved,  DTI1  and  OT  11  were  completed 
and  reports  were  written  and  distributed.  The  results  were  good  with  a 
few  minor  Improvements  Indicated.  Independent  evaluations  and  1PR  are 
expected  before  the  end  of  CY  78. 


REFERENCES 

1.  U.S.  Army  Hl-Speed  Mlnl-Sterlllser.  DT  11  Test  Report  MR  16-78  dated 
31  July  1978  from  Engineering  Evaluation  Branch,  USAMBRDL. 

2.  Report  of  Operational  Test  II  (OT  II),  U.S.  Army  Hl-Speed  Mlnl- 
Sterlllser  (Emergency  Sterilizer),  MET&E  Project  No.  20-75D  dated 
23  August  1978  from  SCMMA-TD. 
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24.  (U)  To  design  and  fabricate  a  new  case  to  eliminate  deficiencies  reported  during 

earlier  development  and  resubmit  for  evaluation. 


25.  (U)  7710  -  7809.  Testing  (0T  II)  was  conducted  during  the  1st  Quarter  of  FY77 

and  a  test  report  prepared.  I  PR  convened  in  April  1977  and  voted  to  submit  the  case 
to  further  operational  testing.  Further  0T  II  testing  was  completed  during  4th 
(garter  FY77.  I  PR  convened  In  March  1978  voted  to  submit  the  case  for  type 
classification.  Technical  data  package  consisting  of  engineering  drawings,  pro¬ 
posed  specification,  and  photographs  were  completed  during  4th  Quarter  FY78. 
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DETAIL  SHEET 


TITLE:  U.S.  Army  Splint  Set  Case 

WORK  UNIT  NO:  008 

ACENCY  ACCESSION  NO:  DA  OA  6289 

PRINCIPAL  INVESTIGATOR :  O’Connor,  R.  J. 


BACKGROUND 

The  U.S.  Army  Medical  Bioengineering  R&D  Laboratory  was  assigned  the  task 
of  redesigning  and  improving  the  deficiencies  of  the  Roll,  Splint,  Set 
(NSN  6545-00-913-5675),  some  of  the  deficiencies  which  had  been  noted  were: 

1.  The  dimensions  are  not  sufficiently  large  to  accommodate  any  component 
longer  than  30  inches  long  such  as  the  leg  splints. 

2.  To  obtain  components  for  use  on  a  patient,  the  entire  set  must  be 
unpacked  and  laid  out  flat. 

3.  Repacking  of  the  components  in  the  set  during  field  conditions  is 
difficult. 

4.  Due  to  the  looseness  of  the  flaps  and  straps  after  repacking,  the 
smaller  components  can  fait  out  during  transport. 

The  Academy  of  Health  Sciences,  reference  4b,  recommended  development  of 
a  new  Splint  Set  Case  which  would  overcome  the  above  deficiencies  and 
have  the  following  characteristics: 

1.  The  case  will  be  longer  than  the  longest  components  and  large  enough 
to  accommodate  all  components. 

2.  The  case  will  have  compartments  or  pockets  on  the  sides  to  house  the 
smaller  components  In  a  logical  sequence.  The  larger  components  such  as 
the  splints  will  be  stacked  on  their  sides  to  facilitate  ease  in  selection 
by  combat  medical  personnel. 

3.  The  case  will  have  carrying  straps  on  either  side  of  the  center  at 
the  top  of  the  bag.  These  straps  will  be  durable  enough  to  transport 
the  case  with  components  under  field  conditions. 

4.  The  case  should  be  designed  to  allow  the  combat  medic  to  locate 
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necessary  components  In  the  shortest  possible  time  without  removing  or 
disturbing  the  other  components. 

5.  The  case  should  be  designed  to  allow  combat  medical  personnel  to 
repact  the  case  quickly  and  In  a  logical  sequence  under  adverse  field 
condlt Ions . 

6.  The  case  and  any  changes  made  to  It  should  be  able  to  withstand 
conditions  and  handling  found  In  a  field  environment. 

Development  Tests  (DT  11)  of  two  (2)  prototypes  were  conducted  during 
January  1976.  There  were  no  deficiencies  or  shortcomings  found  during 
these  tests.  A  report,  describing  the  details  of  test  and  the  test  data 
has  been  prepared.  A  drawing  and  technical  data  package  of  the  prototype 
1  s  c  orap  1  e  t  e  . 

A  Formal  In-Process  Review,  reference  4d,  was  held  where  It  was  concurred 
that  the  development  effort  should  proceed  to  Operational  Tests  (OT  II). 

Having  successfully  completed  the  developmental  efforts  of  this  task,  ten 
(10)  prototypes  of  the  Splint  Set  Case  have  been  fabricated  to  be  used 
during  Operational  Tests.  Prototypes  were  shipped  to  the  Medical  Equip¬ 
ment  Test  and  Evaluation,  Academy  of  Health  Sciences,  Fort  Sam  Houston, 
Texas,  during  the  first  week  of  September  1976. 

Operational  Tests  (OT  II)  were  conducted  during  the  period  October  through 
December  1976  and  a  report  forwarded. 

At  the  formal  In-Process  Review,  the  decision  was  made  to  have  additional 
operational  testing  performed  on  the  splint  set  case. 

The  splint  set  case  was  shipped  to  the  Medical  Equipment  Test  and  Evalua¬ 
tion  Division,  AMS ,  Fort  Sam  Houston,  Texas,  June  1977. 

Additional  OT  11  testing  was  completed  during  9Q  FY  77. 


PROGRESS 

The  report  on  the  additional  OT  II  testing  of  the  case  was  reviewed  and 
the  case  submitted  for  a  maintenance  evaluation.  The  mainentance  evalu¬ 
ation  was  performed  In  January  1979  and  the  report  submitted.  At  a  formal 
In-Process  Review  convened  In  March  1978,  it  was  noted  that  this  item  he 
recoomeded  for  type  classification. 

A  technical  data  package  consisting  of  engineering  drawings,  proposed 
specification,  and  photographs  was  completed  in  August  1978. 


REFERENCES 


1.  Letter,  SGRD-SDM,  27  January  1974,  subject:  Case,  Splint  Set, 

NSN :  6545-00-913-5675. 

2.  Letter,  AHS-DMA,  25  April  1974,  subject:  Request  for  Improvement  of 
Case,  Splint  Set. 

3.  Development  Test  of  Case,  Splint  Set,  28  January  1976,  USAMBRDL. 

4.  Letter,  SCRD-SDH,  7  April  1976,  subject:  Minutes  and  Recommendations 
of  Joint  Working  Croup,  24-26  March  1976. 

5.  Letter  Requirement  (1.R)  for  U.S.  Army  Splint  Set  Case,  18  February 
1976. 


6.  Report  of  Operational  Test  (OT  11),  U.S.  Army  Leg  Splint  and  Case 
(MET&E  Project  No.  9-76),  31  January  1977. 

7.  Minutes  of  formal  In-Process  Review  (1PR),  21-22  April  1977,  USAMBRDL. 

8.  Report  of  Operational  Test  #  (OT  11)  and  Supplemental  OT  II,  U.S. 

Army  Leg  Splint  and  Case  (MET&E  Project  No.  9-76),  27  Sept  1977. 

9.  Letter,  SGMMA-MP,  dated  3  February  1978,  subject:  Maintenance 
Evaluation  of  U.S.  Army  Leg  Splint  and  Case  (with  Inclosure). 

10.  Minutes  of  formal  In-Process  Review  (1PR),  21  March  1978,  USAMBRDL. 

11.  Letter,  SGRD-l’BE,  subject:  Case,  Splint  Set,  Telescopic  Splints, 

Task  No.  0832.00.008,  dated  31  August  1978 
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?3.  (U)  To  redesign  the  Military  Standard  Splint,  Leg,  Thomas,  Half-Ring,  Aluminjn 

NSN  6515-00-372-5100)  so  that  it  may  be  used  on  Individuals  of  all  sizes  and  provide 
mproved  patient  comfort. 

J4.  (u)  Redesign  the  Item  I  AW  test  and  evaluation  reports  previously  conducted, 

'abrlcate  new  prototypes  and  submit  for  evaluation. 

?5.  (U)  7710  -  7809.  0T  II  was  conducted  during  1st  Quarter  FY77  and  a  report 

>repared.  I  PR  convened  In  April  1977  recommended  that  the  splints  undergo 
iddltlonal  operational  testing.  Additional  0T  II  testing  was  completed  during 
Ith  Quarter  FY77.  The  splint  was  recommended  for  type  c lasslf icatlon  at  the  1PR 
:onvened  In  March  1978.  Engineering  drawings,  proposed  specifications  and 
>hotographs  were  prepared.  Technical  data  package  was  completed  during  4th 
Juarter  FY78. 
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DETAIL  SHEET 


TITLE:  U.S.  Army  Leg  Splint 

WORK  UNIT  NO:  009 

ACENCY  ACCESSION  NO:  DA  OA  6286 

PRINCIPAL  INVEST1CATQR :  O'Connor,  R.  J. 


BACKGROUND 


The  U.S.  Army  Medical  Bioengineering  RAD  Laboratory  was  assigned  the 
task  of  redesigning  the  Military  Standard  Splint,  Leg,  Thomas,  Hall- 
Ring  (NSN  6515-00-372-5100)  on  9  August  1973. 

The  objective  of  this  task  was  to  redesign  the  Leg  Splint  so  that  It  may 
be  used  on  Individuals  of  all  sites  and  provide  improved  patient  comfort. 
The  principal  modifications  resulted  from  an  Evaluation  Report  of  the 
Brooke  Army  Medical  Center  in  October  1  ** 7 2 .  The  findings  of  the  report 
Indicated  the  following  deficlncies: 

1.  The  Thomas  Half-Ring  Leg  Splint  did  not  fit  an  individual  over  si* 

(6)  feet  tall. 

2.  Padding  on  the  leg  splint  was  insufficient  to  provide  comfort  to  the 
wearer  or  prevent  the  inhibition  of  norma  1  blood  flow  to  the  limb. 

Engineering  redesign  was  completed  and  reviewed  by  a  Development  Review 
Board  Meeting,  February  1975.  The  following  mod l f lcat ions  addressed  the 
problem-areas  noted  above: 

1.  The  Leg  Splint  was  increased  in  length  to  accommodate  a  fully  dressed 
95th  percentile  man.  This  redesign  provided  an  additional  5  3/A  inches 
to  the  existing  splint  when  fully  extended.  In  the  collapsed  configura¬ 
tion,  the  modified  splint  is  1  1/2  Inches  longer  than  the  existing  splint. 

2.  The  padding  of  the  Thomas  Leg  Splint  has  been  redesigned  to  provide 
a  wider  contact  area  of  support  to  the  leg,  to  provide  softer  material 
and  thereby  increase  patient  comfort. 

3.  As  a  result  of  in-house  tests,  the  locking  collar  of  the  Thomas  Leg 
Splint  is  being  replaced  with  a  more  effective  locking  mechanism.  This 
provides  infinite  adjustment  of  splint  length  as  well  as  a  more  secure 
lock  between  the  telescoping  components. 


4.  Four  straps,  three  Inches  wide  made  of  canvas,  were  added  to  each 
prototype  to  be  used  to  immobilize  the  limb.  The  straps  are  adjustable 
and  have  hook  and  loop  (Velcro)  material  to  act  as  closure  device. 

Development  Test  (DT  11)  were  conducted  with  the  modified  leg  splint. 
Initial  results  were  satisfactory  except  for  two  areas  of  deficiency. 

The  strap  attached  to  the  ischial  pad  did  not  support  the  necessary 
forces.  The  closed-cell  vinyl  toam  of  the  Ischial  pad,  although  soft, 
did  net  have  the  desired  toughness  or  resiliency.  The  problems  were 
corrected  by  selection  of  new  materials.  The  leg  strap  was  made  of  ny¬ 
lon  webbing  and  the  Ischial  pad  of  closed-cell  neoprene  foam  coated  with 
polychloroprene .  Retesting  of  these  components  was  then  completed. 

During  a  Formal  In-Process  Review  Meeting,  it  was  agreed  that  the  develp- 
ment  effort  proceed  to  Operational  Test  (OT  11). 

Having  successfully  completed  the  developmental  effort  of  this  task, 
twenty  (20)  prototypes  were  fabricated  to  be  used  during  Operational  Tests. 
Prototypes  were  shipped  to  the  Medical  Equipment  Test  and  Evaluation, 
Academy  of  Health  Sciences,  Fort  Sam  Houston,  Texas,  during  the  first 
week  of  September  1976. 

Operational  Testing  (OT  II)  of  the  splints  was  carried  out  during  the 
first  quarter  of  FY  77  (October  through  December  1976).  A  report  of  the 
operational  testing  was  submitted  to  USAMRDC. 

At  the  formal  ln-Process  Review  Meeting,  it  was  agreed  to  resutnnlt  the 
leg  splint  for  additional  operational  testing. 

The  leg  splints  were  shipped  to  the  Medical  Equipment  Test  and  Evalua¬ 
tion  Division,  AHS,  Fort  Sam  Houston,  Texas,  June  1977. 

Additional  operational  testing  fo  the  leg  splint  was  completed  during  the 
4Q  FY  77. 


PROCRESS 


The  test  report  on  the  additional  operational  testing  of  the  leg  splint 
was  received  during  IQ  FY  78.  The  report  was  reviewed  and  the  splint  was 
submitted  to  the  National  Maintenance  Point  for  a  maintenance  evaluation. 
The  maintenance  evaluation  was  performed  and  documented. 

At  a  formal  ln-Process  Review  convened  at  USAMBRDL  in  March  1978,  it  was 
noted  that  the  leg  splint  be  recommended  for  type  classification.  A 
technical  data  package  consisting  of  engineering  drawings  and  proposed 
specifications  was  forwarded  to  USAMRDC  in  August  1978. 


231 


REFERENCES 
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23.  (U)  To  develop  a  dental  light,  tray  and  stool  unit  packaged  in  a  field  container, 
which  will  provide  field  dental  personnel  with  a  modern  piece  of  equipment  as  a 
replacement  for  the  Light,  Dental  Operating,  Field  (NSN  6520-00-074-4581),  an  adjust¬ 
able  tray  for  over- the- patient  delivery  of  operating  Instruments  and  medicaments, 

and  a  stool  for  assistant  operating  personnel. 

24.  (U)  To  fabricate  a  light  pole  and  mounting  bracket  which  Is  compatible  with 
the  Chair  and  Stool  Unit,  Dental  Operating  (NSN  6520-00-181-7349).  The  light,  tray 
and  stool  components  will  be  derived  from  presently  type  classified  and/or  currently 
available  commercial  source  Items.  The  set  will  be  subjected  to  additional  testing 
(operational  and  developmental ). 

5.  (U)  7610  -  7809.  All  developmental  efforts  have  been  completed.  Technical 

ata  package  (drawings  and  specifications)  were  prepared  and  forwarded  for  type 
lasslficatlon  action.  Task  to  be  held  In  an  open  status  for  future  coordination 
1th  DPSC. 


DETAIL  SHEET 


TITLE:  Dental  Equipment  Set,  Light-Tray  Unit,  Field 


WORK  UNIT  NO:  010 

AGENCY  ACCESSION  NO:  DA  OB  6155 

PRINCIPAL  INVESTIGATOR:  Malek,  J.  W. 


BACKGROUND 

This  task  was  established  to  update  and  Improve  field  dental  care.  Cur¬ 
rently,  field  personnel  have  been  Issued  a  new  Dental  Chair  with  Stool, 
but  still  use  a  Dental  Light  dating  back  to  the  1950's.  An  over-the- 
patient  delivery  of  instruments  and  medicaments  Is  currently  non-existent. 

This  task  was  Initiated  under  the  816  (6.2)  program  and  initial  comments 
from  field  personnel  were  highly  complimentary  that  data  for  the  pre¬ 
paration  of  an  Letter  Requirement  (LR)  to  develop  this  set  was  forwarded 
to  the  Combat  Developer  and  Material  Developer  by  the  U.S.  Army  Medical 
RAD  Command. 

The  LR  was  approved  in  April  1976  and  a  full  scale  development  program 
was  initiated.  DT  ll  and  OT  II  were  conducted  and  concluded  during  FY  77. 
Recommendation  for  type  classification  was  approved  at  the  1PR  held  in 
April  1977  provided  satisfactory  logistical  evaluation  was  conducted. 
Logistical  Evaluation  was  conducted  by  USAMMA  in  August  1977. 


PROGRESS 

With  the  successful  conclusion  to  the  Logistical  Evaluation,  detailed 
drawings  and  specifications  were  initiated  and  completed  during  FY  78. 

In  July  1978,  the  complete  Technical  Data  Package  for  type  classification 
and  future  procurement  was  forwarded  to  MRDC  for  transmittal.  In  Aug 
1978,  the  Operational  and  Maintenance  Manual  was  completed  and  forwarded 
for  inclusion  in  the  Technical  Data  Package. 


REFERENCES 

1.  Letter,  SGRD-SDD,  3  July  1975. 
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2.  Letter.  SCRD-UBE-C,  17  July  1975. 

3.  DT  1  Test  Evaluation,  USAMBRDL,  28  May  1976. 

4.  OT  I  Test  Evaluation,  USA1DR,  2  June  1976. 

5.  LR,  HSA-CDM,  dated  29  April  1976. 

6.  DT  11  Test  Evaluation,  DSAMBRDL  (MR  15-76)  30  Sept  1976. 

7.  OT  II  Test  Evaluation,  SCMMA-TO,  7  Dec  1976. 

8.  Logistical  Evaluation,  SCMMA-NMP ,  20  June  1977. 

9.  Letter,  SCRD-UBE-C,  27  July  1978,  (Drawings  and  Specifications). 

10.  Letter.  SCRD-UBE-C,  10  Aug  1978,  (Operational  and  Maintenance  Manual). 
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DETAIL  SHEET 


titles  Extractor,  Medical  Oxygen  System,  Individual  Patient,  System 
Design 

WORK  UNIT  NO:  Oil 

ACENCY  ACCESSION  NO:  DA  OB  6050 

PRINCIPAL  INVESTIGATOR:  Cranford,  H.  B. 


BACKGROUND 


The  work  unit.  Individual  Patient  Medical  Oxygen  System  Extractor  was 
established  on  13  May  1974  (reference  2).  The  objective  of  the  work 
unit  is  to  recommend  candidate  system  designs  with  the  greatest  potential 
of  achieving  the  desired  characteristics,  stated  in  the  Material  Need 
Document  (reference  I). 

Technical  literature  was  reviewed  and  manufacturers  contacted  to  acquire 
pertinent  data.  During  the  course  of  the  evaluation  several  trips  were 
made  to  evaluate  equipment  and/or  discuss  technical  approaches.  Feas¬ 
ibility  studies  were  performed  ln-house  to  evaluate  two  possible  technical 
approaches  (references  3  and  4).  The  data  was  presented  before  a  Develop¬ 
ment  Review  Board  Meeting,  10  February  1975  (reference  5).  The  conclusions 
stated  that  currently  no  commercial  unit  or  one  presently  In  the  R&D 
phase  can  meet  all  of  the  Army's  requirements  (reference  1).  The  Army 
Aviation  Command,  Navy,  and  Air  Force  are  currently  funding  RAD  efforts 
to  design  and  build  similar  types  of  equipment  for  aircraft  on-board 
oxygen  system.  It  was  recommended  that  these  programs  be  monitored  so 
that  the  data  generated  would  allow  the  USAMRDC  to  decide  on  the  best 
system . 

A  proposed  report  was  forwarded  to  USAMRDC  (reference  7)  requesting  that 
the  task  remain  open  to  monitor  on-golng  RAD  efforts.  The  request  was 
approved  (reference  8)  with  Instructions  to  publish  a  Technical  Report. 

The  Technical  Report  (reference  6)  was  forwarded  for  approval  by  USAMBRDL 
on  27  June  1975  (reference  9). 

A  letter  from  the  Academy  of  Health  Sciences,  10  May  1976,  (reference  10) 
stated  the  technology  existed  to  meet  the  Army's  requirements  and  proposed 
a  concept  formulation  package  and  COEA.  USAMBRDL  replied  (reference  11), 

It  would  be  premature  to  attempt  such  action  at  this  time  due  to  insuffic¬ 
ient  data  from  the  Navy  and  Air  Force  for  RAD  programs  in  the  areas  of 
safety,  reliability,  degradation,  rates  of  chemicals,  power,  physical 
size  and  weight. 
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Two  contractor*  presented  briefings  to  the  USAMRDC  as  to  the  capabilities 
ot  their  oxygen  generating  equipment:  AlResearch,  29  April  1976;  and 
Bendlx  Corporation,  4  August  1976.  Neither  contractor  has  equipment  that 
will  meet  all  of  the  Army's  requirements,  although  many  of  the  require¬ 
ments  can  be  met. 

Two  Aircraft  prototype  units,  under  development  by  AlResearch,  were  ex¬ 
amined  by  USAMBRDL  personnel  during  the  8-9  September  1976  meeting  between 
the  Air  Force  and  AlResearch  (reference  12).  USAMBRDL  was  an  observer. 

The  units  do  not  meet  all  of  the  USAMRDC  requirements  at  this  time. 


PROCRESS 

The  equipment  under  development  for  the  Army,  Navy,  and  Air  Force  Air¬ 
craft,  can  meet  many  of  the  requirements  of  reference  1.  The  area  of 
greatest  difficulty  Is  the  requirement  for  99.5%  Oj •  The  equipment 
that  Is  capable  Is  complex,  power  expensive,  and  not  completely  proven. 
The  equipment  that  Is  capable  of  providing  90-95%  0^  is  more  reliable 
and  in  general  requires  less  power.  Project  terminated  at  an  IPR  held 
on  21  March  78  (reference  16). 


REFF.RF.NCES 

1.  Letter,  United  States  Army  Combat  Development  Command,  Fort  Belvolr, 
Virginia,  CDCMS-O,  9  February  1974,  subject:  Department  of  the  Army 
Approved  Material  Need  (ED)  (SDR)  for  an  Extractor,  Medical  Oxygen 
System,  Individual  Patient,  CDOC,  Paragraph  149d  (25). 

2.  Letter,  U.S.  Army  Medical  Research  and  Development  Command,  Washington, 
D.C.,  SGRD-SDM,  13  March  1974,  subject:  Extractor,  Medical  Oxygen  System, 
Individual  Patient. 

3.  Small,  Mitchell  J.,  "Feasibility  Study  of  the  Production  of  High-Purity 
Oxygen  from  Air  by  a  Solubility  Differential  Process:",  Work  Unit  5F505, 
U.S.  Army  Medical  Bioengineering  Research  and  Development  Laboratory, 

Fort  Detrlck,  Frederick,  Maryland,  3  January  1975. 

4.  Small,  Mitchell  J.,  "Permeable  Membrane  Purification  of  Oxygen  from 
Air",  Project  5F505,  U.S.  Army  Medical  Bioengineering  Research  and 
Development  Laboratory,  Fort  Detrlck,  Frederick,  Maryland,  7  February 
1975. 

5.  Meeting,  Minutes  of  DRB,  75-3,  U.S.  Army  Medical  Bioengineering 
Research  and  Development  Laboratory,  Fort  Detrick,  Frederick,  Maryland, 
SCRD-UBE,  10  February  1975,  subject:  "Engineering  Division  Development 
Review  Board  Meeting". 


6.  Cranford,  H.  Bruce,  Jr.,  "Candidate  Medical  Oxygen  Extractor  System", 
TK  7505,  DDC,  AD-B005719L,  U.S.  Army  Medical  Bioengineering  Research  and 
Development  Laboratory,  Fort  Detrick,  Frederick,  Maryland,  April  1975. 

7.  Letter,  U.S.  Army  Medical  Bioengineering  Research  and  Development 

Laboratory,  Fort  Detrick,  Frederick,  Maryland,  SCRD-UBE-G,  12  May  1975, 
subject:  Extractor,  Medical  Oxygen  System,  Individual  Patient. 

8.  Letter,  U.S.  Army  Medical  Research  and  Development  Command,  Washing¬ 
ton,  D.C.,  SCRD-SDM,  27  June  1975,  subject:  Extractor,  Medical  Oxygen 
System,  Individual  Patient,  Work  Unit  832.00.011. 

9.  Letter,  U.S.  Army  Medical  Bioengineering  Research  and  Development 

Laboratory,  Fort  Detrick,  Frederick,  Maryland,  SGRD-UBE-  C,  27  July  1975, 
subject:  Extractor,  Medical  Oxygen  System,  Individual  Patient,  Work  Unit 

832.00.011. 

10.  Letter,  Academy  of  Health  Sciences,  United  States  Army,  Fort  Sam 
Houston,  Texas,  HSA-CDM,  10  May  1976,  subject:  Evaluation  of  Alternatives 
for  Satisfying  the  SDR  for  Oxygen  Extractor,  ACN:  16736. 

11.  Letter,  U.S.  Army  Medical  Bioengineering  Research  and  Development 

Laboratory,  Fort  Detrlck,  Frederick,  Maryland,  SGRD-UBE-C,  3  June  1976, 
subject:  Evaluation  of  Alternatives  for  Satisfying  the  SDR  for  Oxygen 

Extractor,  ADN:  16736,  Task  No.  832.00.011. 

12.  Trip  Report,  USAMBRDL,  8-9  September  1976,  subject:  To  Attend  USAF 
Sponsored  Conference  on  Oxygen  Extractor  for  the  B-l  Bomber. 

13.  Trip  Report,  USAMBRDL,  12-13  October  1976,  subject:  To  Observe  and 
Evaluate  Oxygen  Equipment  Developed  for  USAAKC,  Fort  Rucker,  Alabama, 
dated  21  October  1976. 

1*».  Trip  Report,  USAMBRDL,  2  December  1976,  subject:  To  Observe  and 
Evaluate  Oxygen  Generating  Equipment  Developed  for  the  Navy,  Naval  Air 
Development  Center,  Warminster,  Pennsylvania,  dated  8  December  1976. 

15.  Letter,  USAMBRDL,  SGRD-UBE-C.  dated  18  February  1977,  subject: 

Membrane  Oxygenator. 

16.  Letter,  SCRD-OPM,  30  March  1978,  subject:  Minutes  of  Formal  Special 
In-Process  Review  (IPR),  21  March,  1978. 
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23.  (U)  To  modernize  and  update  the  field  optometry  set  and  to  replace  components 
which  are  no  longer  available  from  conroerclal  sources  with  new  designs. 

24.  (U)  Design  and  fabrication  of  engineering  development  prototypes  for  Developing 
Test  (DT  II)  and  Operational  Testing  (0T  II). 

25.  (U)  7710  -  7809.  Accessory  container  replaced  with  #3  and  #6  field  chests. 
Chair  container  and  field  chest  passed  0T  II.  Ft.  Bragg,  NC  completed  0T  II. 

All  components  were  acceptable  except  the  chair.  A  replacement  chair  1$  being 
fabricated  that  meets  all  the  requirements  of  the  LR. 
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DETAIL  SHEET 


TITLE:  Optometry  Set,  Field,  Combat 


WORK  UNIT  NO:  012 

AGENCY  ACCESSION  NO:  DA  OA  6230 

PRINCIPAL  INVESTIGATOR:  Cranford,  H.  B. 


BACKGROUND 

The  object  of  the  Fteld  Combat  Optometry  Set  task  Is  to  update  Set 
(NSN  6545-00-926-9061)  and  replace  the  Field  Portable  Ophthalmic  Instr¬ 
ument  Stand  (NSN  6515-00-877-6460),  which  Is  no  longer  manufactured  and 
the  Portable  Dental  Operating  Chair  and  Stool  (NSN  6520-00-181-7349) 
which  is  unsatisfactory  for  ophthalmic  examinations. 

The  Academy  Health  Sciences  Draft  LR  was  received  by  USAMBRDL  and  com¬ 
ments  forwarded  to  IfSAMRDC  (reference  1).  Considerable  discussion  arose 
about  the  weights  of  the  containers.  AHS  felt  the  weights  of  the  two 
containers  should  be  reduced  to  allow  two  roan  carry.  USAMRDC  and 
USAMBRDL  felt  the  containers  were  designed  In  accordance  with  N1L-STD-1472 
and  the  US AMR DC  Draft  LR.  The  containers  require  a  four  man  carry  and 
have  sufficient  handles  for  the  purpose.  USAMBRDL  presented  alternate 
designs  to  reduce  weight  of  the  containers,  but  none  were  acceptable  to 
the  Joint  Working  Group  (reference  2).  The  Joint  Working  Group  recom¬ 
mended  the  Draft  LR  with  changes  be  approved  and  currently  fabricated 
prototype  Optometry  Set  undergo  OT  11. 

The  LR  was  approved  on  4  June  1976  (reference  3).  At  that  time  the 
Task  A816. 00.023  was  terminated  and  a  new  Task  D832.00.012  Field  Combat 
Optometry  Set  was  established.  Prototype  fabrication  of  three  units  was 
completed  In  May  1976.  The  Development  Test  (DT  11)  Plan  (referenced) 
was  written  and  later  approved  10  August  1976  (reference  5). 

The  DT  II  was  completed  In  December  1976  (reference  6).  Several  problems 
were  uncovered,  all  but  two  were  corrected  prior  to  completion  of  testa. 
The  chair  container  did  not  pass  the  rain  test,  and  the  accessory  con¬ 
tainer  did  not  pass  the  rain  or  drop  tests.  The  design  of  the  accessory 
container  was  based  on  the  MUST  linen  containers  (Chest,  Medical  Instru¬ 
ment  and  Supply  Set  NSN  6545-00-118-6249  which  did  not  pass  the  same  rain 
or  drop  tests  and  could  not  pass  the  tests  (reference  7).  USAMRDC  decided 
not  to  modify  the  containers  since  OT  II  was  scheduled  for  February  1977. 
In  addition,  it  was  concluded  that  the  rain  and  drop  test  would  not  be 
repeated  during  OT  II  since  the  test  had  been  performed  during  DT  II. 
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The  rain  and  drop  teats  could  be  repeated  at  a  later  date  with  very  little 
effort,  and  would  not  delay  OT  11. 

However,  MET&E  did  not  prepare  the  OT  1 1  Test  Flan  in  liise  for  the  OT  II. 
They  were  under  the  assumption  the  test  could  be  rescheduled  at  any  time 
after  the  OT  11  Test  Plan  was  approved.  MET&E  discovered  FORSCOM  meets 
twice  a  year  to  schedule  tests,  once  in  March  and  again  in  October.  Since 
MET&E  missed  the  March  meeting,  they  scheduled  OT  II  at  the  October  meeting 
for  February  1978. 

The  maintenance  evaluation  was  completed  in  March  1977  (reference  8).  The 
manual  was  also  completed  in  March  1977  (reference  9).  USAMBRDL  requested 
verbally,  Is  August  1977,  that  the  containers  be  redesigned  to  pass  DT  II 
prior  to  OT  11.  The  OT  II  Test  Plan  was  received  in  September  1977,  re¬ 
viewed  and  found  to  be  adequate .( ref erencc  10). 


PROGRESS 

Several  alternate  designs  were  examined  to  replace  the  accessory  containers. 
The  one  chosen  used  two  standard  Field  Chests,  A3  NSN  6545-00-914-3480  and 
a  #6  SSS  6545-00-914-3510  with  special  legs  to  convert  the  chests  to  30  inch 
high  tables  (reference  11).  In  order  for  the  Chair  Shipping  container  to 
pass  the  rain  tests,  the  rivets  used  in  its  construction,  were  sealed  with 
a  silicone  sealent  preventing  seepage  of  water  into  the  case.  The  container 
was  retested,  passing  the  rain  test,  thereby  passing  DT  11  (reference  13). 

Ft.  Bragg,  NC.,  conducted  the  OT  II.  All  components  were  acceptable  except 
the  chair  (reference  14).  Several  alternate  actions  were  evaluated  which 
resulted  in  the  decision  to  use  the  dental  chair  with  modifications,  which 
is  currently  under  development  (reference  15).  This  was  possible  because 
several  requirements  specified  in  reference  16  were  relaxed  without  affecting 
the  LR  (reference  3). 


REFERENCES 

1.  Memorandum,  USAMBRDL,  SGRD-UBE-G,  28  January  1976,  subject:  Optometry 
Set,  Field  Combat,  Task  No.  A816.00.023. 

2.  Letter,  USAMRPC,  SGRD-SDM,  7  April  1976,  subject:  Minutes  and  Recom¬ 
mendations  of  Joint  Working  Croup  (JWG),  24-26  March  1976. 

3.  Letter,  Academy  of  Health  Sciences,  Fort  Sam  Houston,  Texas,  HSA-CDM, 

4  June  1976,  subject:  Letter  Requirements  (LR)  for  an  Optometry  Set,  Field 
Combat . 

4.  Cranford,  H.  Bruce,  Jr.,  Development  Test  Plan  (DT  II)  Field  Combat  Op¬ 
tometry  Set,  Task  No.  D832.00.012,  USAMBRDL,  Fort  Detrlck,  Frederick,  MD, 
July  1976. 
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5.  Letter,  USAMRPC,  SCRD-SDM,  10  August  1976,  (12  July  76)  1st  Ind., 
Subject:  Field  Combat  Optometry  Set. 


6.  Hodge,  J.  W.,  et  al.,  Development  Test  (DT  ll)  of  Field  Combat  Optom¬ 
etry  Set,  Task  No.  D832.00.012,  MR  17-76,  9  December  1976,  USAMBRDL 

7.  Hodge,  J.  V.,  et  al.,  Optometry  Set,  Field  Accessory  Case,  Rain  Test, 

MR  5-77,  12  April  1977,  USAMBRDL. 

8.  Letter,  subject:  Maintenance  evaluation  of  Optometry  Set,  Field,  Combat 
and  Container,  Shipping  Multipurpose,  Canine,  DA  USAMMA,  8  Mar  77. 

9.  Letter,  subject:  Optometry  Set,  Field,  Combat,  Task  No.  D832.00.012, 
ISAMBRDC,  SCRD-l'BE-C,  9  Har  1977. 

10.  Letter,  subject:  Plan  of  Operational  Test  11  (OT  II),  Field  Combat  Op¬ 
tometry  Set  (MET&E  Project  No.  8-77),  Task  No.  832.00.018,  USAMBRDL,  SGRD- 
UBE-C,  28  Sept  1977. 

11.  Cranford,  H.  B.,  Trip  Report,  subject:  To  Discuss  Replacement  for  Op¬ 
tometry  Set  Accessory  Containers  and  Provide  Comments  on  LR  for  Optometry 
Set,  Field  Combat  Augmentation  Set,  Dated  29  Nov  1977. 

12.  Hodge,  J.  S.,  et  al.,  Acessory  Containers  (No.  3  and  No.  6  Medical  Chests), 
Test  Report,  MR  1-78,  25  Jan  1978,  USAMBRDL. 

13.  Hodge,  J.  W.,  et  a  1 . ,  'Opt omet ry  Set,  Chest  Container,  Rain  Test",  MR  18- 
77,  14  December  1977,  USAMBRDL. 

14.  Department  of  Army,  HQ  &  Support  Co,  307  Medical  Battalion  82nd  Airborne 
Division,  Ft.  Bragg,  NC.  28307,  "Report  of  Operational  Test  II  Field  Combat 
Optometry  Set  MET&E  Project  No.  8-77,  20  April  1978. 

15.  Meeting,  subject:  Review  of  deficiencies  of  Field  Combat  Optometry  Set 
encountered  during  OT  II,  25  August  1978,  Col  Ciroux,  MAJ  Sampson,  B.  Cranford. 

16.  Letter,  U.S.  Army  Medical  Research  and  Development  Command,  Washington, 
D.C.,  SCRD-SDM,  2  May  1974,  subject:  Optometry  Set,  Field  Combat  (FSN  6545- 
00-926-9061). 
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23.  (U)  To  evaluate  and  conment  on  the  contractor's  effort  to  design  and  fabricate 
a  sanitation  complex  (latrine,  washroom  and  shower  facilities  and  waste  incinerator) 
In  accordance  with  the  requirements  of  the  QMR.  This  sanitation  complex  Is  Intended 
for  use  by  US  Army  Medical  Field  units.  To  modify  prototype  In  accordance  with 
recommendations  and  evaluate. 

24.  (U)  Compare  the  contractor's  configuration  to  the  requirements  of  the  QMR  and 
modify  the  prototype  to  meet  the  requirements. 

25.  (U)  7710  -  7809.  Final  report  on  human  waste  incinerators  completed  and  sub¬ 
mitted.  Project  recommended  for  termination  by  I  PR,  March  1  978. 
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DETAIL  SHEET 


TITLE:  Sanitation  Complex  (Evacuation  and  Combat  Support  Hospital) 

WORK  UNIT  NO:  013 

AGENCY  ACCESSION  NO:  DA  OA  6205 

PRINCIPLE  INVESTIGATOR:  Patzer,  N.  H. 


BACKGROUND 

In  April  of  1676  a  task  was  assigned  to  evaluate  the  contractors  effort 
on  the  MUST  Sanitation  Complex.  The  complex  has  four  major  units;  Lav¬ 
atory.  Shower  Toilet  and  Human  Waste  Incinerator. 


PROGRESS 

In  1676,  1677  and  1678  the  Lavatory  and  Shower  elements  were  tested 
modified  and  retested.  Two  different  Human  Waste  Incinerators  were 
tested  during  the  same  period*  In  March  of  1678  an  1PR  was  held  at 
USAMBRDL,  ft.  Detrick,  Maryland.  The  project  was  recommended  for  term¬ 
ination  with  an  orderly  transfer  of  technical  data  and  information  on 
work  to  date  to  OAR  COM  and  interested  agencies. 


REFERENCES 

1.  Letter,  SCRD-SDM,  16  April  1676,  subject:  Sanitation  Complex  (Ev¬ 
aluation  and  Combat  Support  Hospital). 

2.  Letter,  SGRD-UBE-G^  28  June  1676,  subject:  Sanitation  Complex  (Ev¬ 
aluation  Report.). 

3.  Letter  Report,  SGMMA-TD,  6  May  1677,  subject:  Operational  Test  11 
(OT  II),  Shower  and  Lavatory  Elements  of  MUST  Sanitation  Complex 
(MF.T&F.  Project  No.  18-75). 

6.  Letter,  SGRD-OPM,  30  Mar  1678,  subject:  Minutes  of  ln-Process  Re¬ 
view  (IPR),  21  March  1678. 

5.  Letter,  SGRD-UBE-C,  6  August  1678,  subject:  Sanitation  Complex, 
MUST.  Task  No.  D832.00.013,  (MR  11-77,  Evaluation  Report,  MR  13-78). 
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23.  (U)  To  identify  a  suitable  cormerclal,  helicopter  slung,  dispersal  unit  for 
applying  solid  formulations  of  insecticides,  which  would:  (a)  be  capable  of  dis¬ 
persing  insecticides  when  slung  beneath  a  helicopter;  (bl  require  no  modification 
of  the  aircraft;  (c)  be  capable  of  applying  adequate  swath  widths  and  deposition 
rates  for  controlling  disease  vectors  in  combat  situations  or  CONUS. 

24.  (U)  A  Simplex  spreader  was  evaluated  with  various  pesticide  formulations  under 
a  variety  of  conditions  and  was  found  to  be  unsatisfactory  due  largely  to  the  verti¬ 
cally  actuated  gate  system.  A  Chadwick,  Inc.  applicator,  with  horizontally  actuated 
gate  system,  was  procured  and  modified  for  remote  control  operation.  Feasibility 
and  military  adaptability  will  be  established  under  field  conditions. 

25.  (U)  7806  -  7809.  The  Chackvick  applicator  has  been  evaluated  under  static  tests 
and  has  proven  to  be  operationally  superior  to  the  Simplex  unit.  The  Cha<k*1ck  unit 

ill  be  field  tested  in  the  Canal  Zone  during  October  1978  and  has  been  scheduled 
for  operational  testing  at  Fort  Bragg,  NC  during  June  1979. 
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DETAIL  SHEET 


TITLE:  Pesticide  Dispersal  Unit,  Solid,  Helicopter  Slung 


WORK  UNIT  NO:  014 

AGENCY  ACCESSION  NO:  DA  OB  6190 

PRINCIPAL  INVESTIGATOR:  Nelson,  J.  H. 


BACKGROUND 

A  need  was  established  in  June  76  to  provide  medical  service  personnel,  en¬ 
gaged  In  field  operations  and  installation  pest  management  programs,  with 
the  capacity  for  aerial  dispersal  of  solid  (i.e. ,  granules,  dust,  pellets) 
pesticides  for  the  cortrol  of  arthropod  disease  vectors  and  pest  insects. 

A  commercially  available  spreader  (Simplex,  Inc.)  was  procured,  modified, 
and  feasibility  tested  at  two  locations  under  varied  ecological  conditions. 
Although  the  unit  proved  to  be  feasible  and  adaptable  to  military  use, 
its  shortcoming  was  in  the  vertically  actuated  gate  system  which  would 
not  allow  complete  closure  or  dispersal  shut  down  when  used  to  dispense 
highly  dense  pesticide  formulations.  Another  applicator  which  possesses 
a  horizontally  actuated  gate  system  was  procured  and  modified  for  remote 
control  operation.  Ground  tests  have  shown  the  unit  is  capable  of 
satisfactori ly  dispensing  highly  dense  pesticide  formulations.  A  Letter 
Requirement  ( LR )  between  the  Combat  Developer  (Health  Services  Command) 
and  Materiel  Developer  (The  Surgeon  General)  for  this  project  was  approved 
in  March  1978.  Feasibility  testing  will  be  accomplished  during 
October- November  1978  under  actual  field  conditions.  Operational  Testing 
(0T1)  has  been  scheduled  with  the  714th  Preventive  Medicine  Detachment, 

Fort  Bragg,  NC,  for  June  1978. 


CONCLUSIONS 

The  Chadwick,  Inc.  applicator  has  been  shown  to  be  operationally  superior 
to  the  Simplex  unit  under  static  test  conditions.  The  unit  has  demonstrated 
the  necessary  potential  as  a  militarily  adaptable  item  for  use  in  dis¬ 
persal  of  solid  pesticide  formulations. 
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detail  sheet 


TITLE:  Environmental  Protection  Container*  for  Medical  Supplies 

WORK  UNIT  NO:  015 

ACENCY  ACCESSION  NO:  DA  OA  6290 

PRINCIPAL  INVESTIGATOR:  O'Connor,  R.  J. 


BACKGROUND 


A  need  exists  for  an  Insulated,  heated  container  for  the  protection  of 
medical  supplies,  which  can  be  damaged  by  freezing,  for  use  in  an  arctic 
environment . 

A  letter  requirement  (LR)  for  an  environmental  protection  container  (EPC) 
for  the  protection  of  medical  supplies  was  drafted  and  approved. 

After  engineering  tests  and  limited  operational  testing  of  a  breadboard 
prototype  container,  four  advanced  development  prototypes  were  fabricated 
and  subjected  to  developmental  (DT  II)  and  operational  (OT  II)  testing 
during  the  2nd  and  3rd  Qtr  FY  77.  Unseasonably  warm  weather  in  Alaska 
provided  unsatisfactory  test  conditions.  As  a  result  the  prototypes 
were  scheduled  for  additional  operational  testing  during  2nd  Qtr  FY  78. 


PROCRESS 


Operational  testing  of  the  EPC  was  accomplished  at  Exercise  Empire  Clacler 
at  Fort  Drum,  NY  In  January  and  February  1978.  The  test  report  was  re¬ 
viewed  and  supplemental  developmental  testing  was  undertaken  to  measure 
the  response  of  the  container  to  conditions  which  could  not  be  met  at 
the  field  exercise.  One  of  the  principal  characteristics  which  the  EPC 
must  meet  and  which  has  presented  the  greatest  difficulty  In  assessing 
is  the  requirement  that  the  container  be  able  to  keep  the  payload  from 
freezing  for  a  period  of  8  hours  after  the  power  is  disconnected,  at  an 
outside  temperature  of  -50  F.  A  payload  of  approximately  120  lbs. 

(mostly  freezable)  was  prepared  and  loaded  into  the  container  and  the 
container  and  payload  was  placed  In  a  large  environmental  chamber  which 
could  produce  the  low  temperatures  required  for  the  test. 

Results  of  the  testing  show  that  the  payload  stays  above  freezing  for  at 
least  six  hours  and  parts  of  the  payload  will  stay  above  freezing  much 
longer . 


Sew  prototypes  based  on  additional  calculations,  which  account  for  edge 
and  corner  effects,  will  be  fabricated.  The  new  prototypes  will  also 
have  an  additional  inch  of  insulation  in  all  walls.  The  weight  constraints 
of  the  letter  requirement  will  be  met  without  difficulty. 


*  REFERENCES 

1.  Letter,  ARAMD,  subject:  Environmental  Protection  Container,  dated 

28  March  1974. 

2.  Letter,  SCRD-SDM,  subject:  Environmental  Protection  Container  for 
Medical  Supplies,  dated  23  August  1974. 

3.  Test  Report,  USAMBRDL,  MR  32-75,  subject:  Environmental  Protection 
Container,  dated  7  October  1975. 

4.  Letter  Report,  Company  C,  172nd  Support  Battalion,  subject:  Con¬ 
tainer  Test,  dated  9  March  1976. 

5.  Report,  USAMMA,  subject:  Report  of  Operational  Test  11,  dated  10 
May  1977. 

6.  Test  Report,  USAMBRDL,  MR-17-77,  subject:  Developmental  Test  (DT  11) 
of  Environmental  Container,  dated  13  December  1977. 

7.  Test  Report,  Medical  Equipment  Test  and  Evaluation  Division,  USAMMA, 
Fort  Sam  Houston,  TX.,  subject:  Report  of  Operational  Test  111  (OT  III) 
Environmental  Protection  Container  (EPC)  for  Medical  Supplies,  dated 

14  April  1978. 

8.  Letter,  SGRD-UBE-G,  subject:  Environmental  Protection  Container  for 
Medical  Supplies  Operational  Test  III  (OT  III)  and  lnclosure. 

9.  Test  Report,  USAMBRDL,  MR-19-78,  subject:  Supplemental  Developmental 

Testing:  Environmental  Protection  Container  for  Medical  Supplies,  dated 

29  Sept  1978. 
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23.  (U)  To  redesign  and  develop  nev  cabinets  for  the  MUST  Combat  Support  Hospital 
to  reduce:  weight,  procurement  costs,  and  nunber  of  different  sizes. 

24.  (U)  Design  and  fabricate  new  cabinets  and  evaluate  for  acceptance. 

25.  (U)  7710  -  7809.  Technical  data  package  for  18"x36"  and  18Mx24"  upper  and  lower 
cabinets  and  34"x36”  table  has  been  completed.  The  18Mx36“  X-ray  cassette  cabinet 
and  17"x41H  table  were  evaluated  and  final  drawings  Initiated.  The  technical  data 
package  for  both  Items  will  be  completed  In  1st  Quarter  FY79.  The  9"xl8"  pharmacy 
cabinets  have  been  evaluated  and  modifications  are  required  to  Incorporate  recomended 
changes.  Retest  and  preparation  of  technical  data  package  on  the  pharmacy  cabinets 
are  scheduled  to  be  completed  In  3rd  Quarter  FY79. 
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DETAIL  SHEET 


TITLE;  Cabinets,  MUST,  Redesign  of 

WORK  UNIT  NO:  016 

AGENCY  ACCESSION  NOs  DA  OB  6183 
PRINCIPLE  INVESTIGATOR:  Patser,  N.  H. 

BACKGROUND 


Due  to  high  procurement  cost  for  current  MUST  cabinets,  a  work  unit  was 
Initiated  26  July  1976  to  reduce  cost  by  redesign.  The  cabinets  were 
to  be  redesigned  to  reduce  procurement  cost  by  changing  materials  and  by 
developing  a  design  that  will  promote  more  competition  In  bidding.  Life 
cycle  costs  were  to  be  reduced  by  designing  cabinets  to  be  multi-purpose 
and  thereby  reduce  the  number  of  catalogue  and  Inventory  Items. 

PROGRESS 

During  FY  77  and  78  prototype  cabinets  were  redesigned  and  fabricated 
as  follows:  Surgical  Instrument  and  Dressing  Upper  and  Lower  Units 
18"  x  24"  x  36"  and  18"  x  36"  x  36";  Pharmacy  and  Narcotics  Units  9  x 
18  x  36;  X-Ray  Casset  Unit  18  x  36  x  36;  and  Folding  Tables  34"  x  36" 
and  17"  x  4]",  7  cabinets  and  2  tables  total.  Cabinets  and  tables  have 
been  evaluated  and  found  to  meet  requirements  as  replacements  for  current 
MUST  cabinets. 

The  technical  data  package;  drawings,  bill  of  materials,  and  specifica¬ 
tions;  for  the  18  x  24  &  18  x  36  cabinets  and  34  x  36  table  are  ready 
for  type  classification.  DPSC  has  established  national  stock  numbers 
for  the  cabinets  and  table. 

Drawings  for  the  X-ray  cassette  cabinet  and  17"  x  41"  table  are  251 
complete.  Technical  data  packages  for  the  9"  x  18"  Pharmacy  and  Nar¬ 
cotics  Cabinets  wll’  oe  completed  In  FY  79. 


REFERENCES 

1.  Letter,  SGRD-SDM ,  26  July  1976,  subject:  MUST  Cabinets. 

2.  D/F,  METAE  Division,  USAMMA,  FSHT ,  16  May  1977,  subject:  Chest  Set 
MUST  Prototype  (18  x  36  x  36  Upper  and  Lower  Units). 

3.  D/F,  SCMHA-MD— P ,  9  August  1977,  subject:  Evaluation  of  6530-00-NS 
MUST  Cabinets,  Upper  and  Lower  Units  (18  x  24  x  36  Upper  and  Lower  Units). 
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<,.  D/F,  SCMMA-HD-P,  30  Sept  1977,  Subject:  6530-NS  MUST  Cabinet,  Upper 
18,36,  Lower  18  x  36. 

5.  D/F,  SCHMA-HD-P,  5  April  1977,  Subject:  Evaluetion  of  Pharmacy  Cab 
inet,  NSN  6530-00-421-4769  (9  x  18  x  36  Pharmacy  and  Narcotic*  Units). 

6.  Letter,  SCRD-OPM,  20  April  1978,  Subject:  Joint  Working  Croup  Held 
at  VSAMBRDL,  22  March  1978. 

7.  D/F,  SCMMA-MD-P,  25  May  1978,  Subject:  Evaluation  of  Redesigned 
MUST  Pecular  Items  (X-Ray  Cassette  Cabinet,  17  x  41  Surgical  Sink 
Table). 

8.  Plan  of  Evaluation  (MET4E  Project  No.  3-78)  User  Test;  Modified 
Pharmacy  Cabinets  (MET&E  Project  No.  3-78). 
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23.  (U)  To  design  and  fabricate  a  nem  portable  dental  operating  chair  for  Army  field 
use.  Incorporating  light  weight  materials. 

24.  (U)  Design,  fabricate  and  evaluate  a  suitable  chair. 

25.  (U)  7710  -  7809.  Two  prototype  chairs  and  stools  as  well  as  shipping  containers 
have  been  designed  and  fabricated.  Development  testing  of  the  prototype  have  been 
Initiated. 


>4  a*  r •*•*•*♦#*•  <■ 


DD,r.'J498 


fRIVlOVl  40*T»0M%  Or  •*••«  r  0»U  AM  OMOs«M  OO  fORWt  •«(**  »  MO  V  •• 

AMO  l«H  «  I  KIR  II  IPOA  AM***  Vflll  AR«  OATOllTI  •  U.%.  1 


**». 


DETAIL  SHEET 


titles  Chair,  Dental  Operating,  Portable 


WORK  UNIT  NO:  017 


AGENCY  ACCESSION  NO:  DA  OB  6184 


PRINCIPAL  INVESTIGATOR:  Malek,  J.  W. 


BACKGROUND 

This  task  was  established  1  October  1977.  It's  purpose  was  to  produce 
prototypes  of  a  new  portable  dental  operating  chair  for  Army  field  use 
incorporating  weight  and  cube  reductions.  Designs  were  initiated  and 
fabrication  commenced  using  lighter  materials  expected  to  yield  weight 
reduction  without  sacrifice  in  utility. 


PROGRESS 

During  the  year,  redesign  resulting  in  weight  reduction  and  possible 
mass  production  was  completed.  Also  during  the  year,  response  to  the 
proposed  Letter  Requirement  (LR)  were  accomplished.  Two  prototypes 
were  fabricated  and  subjected  to  DT  1  evaluation.  Task  was  moved  from 
6.2  to  6.4  Development  Program. 


REFERENCES 

1.  Letter,  SCRD-SDD,  dated  1  Sep  1976,  subject:  Establishment  of  Task; 
Chair,  Dental  Operating  Portable. 

2.  Letter,  SGRD-UBE-C,  dated  1 5  Oct  1976,  subject:  Chair,  Dental  Opera¬ 
ting,  Portable. 

3.  Letter,  SCRD-OP,  dated  15  Sept  1978,  Subject:  Engineering  Develop¬ 
ment  of  the  U.S.  Army  Chair  and  Stool  Unit,  Dental  Operating,  Field 
Task  No.  A838.00.015 
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23.  (U)  To  develop  a  lightweight,  portable,  rugged,  collapsible,  lock-in-place, 
nesting,  easily  sanitized  and  maintainable,  multipurpose  container.  The  item  will 
serve  for  shipping  military  dogs  worldwide;  temporary  housing;  secure  confinement 
for  quarantining  rabies  suspect  animals  and  a  cage  for  other  animals  of  military 
dog  size. 

24.  (U)  Design,  fabricate,  test,  and  evaluate  items  to  meet  the  military  requirements 
for  a  suitable  container. 

25.  (U)  7710  -  7809.  Containers  approved  for  type  classification  effort  at 
I  PR.  Technical  data  package  being  prepared. 
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DETAIL  SHEET 


TITLE:  Military  Dog  Shipping  Multipurpose  Container 

WORK  UNIT  NO:  018 

AGENCY  ACCESSION  NO:  DA  OB  6062 

PRINCIPAL  INVESTICATOR :  Cranford,  H.  B. 


BACKGROUND 

The  purpose  of  Che  task  Is  to  develop  a  Multipurpose  Shipping  Container 
for  use  in  shipping  military  dogs  worldwide,  as  temporary  housing,  as 
secure  confinement  for  quarantining  rabies  suspect  animals,  and  as  a  cage 
to  house  other  animals  of  military  dog  sire.  The  container  is  to  be 
lightweight,  portable,  rugged,  collapsible,  nested,  easily  sanitised,  and 
maintainable.  Task  was  established  on  5  May  75  (references  1  and  2). 

Prototype  container  developed  under  task  A816. 14.019  and  Operational  Test 
(OT  I)  results,  were  evaluated  resulting  in  three  problems  requiring 
resolution:  (1)  patent  infringement;  (2)  2"  dimension  variation;  and 

(3)  weight  reduction. 

1.  The  question  of  patent  Infringement  arose  when  the  prototype  containers 
built  by  Church  Metal  Spinning  Company,  which  are  covered  by  two  patents, 
did  not  perform  as  desired.  Consequently  MERDL  built  its  own  prototype 
container  under  A816.14.019,  during  1970-1971.  Since  the  MERDL  container 
is  very  similar  to  the  Church  Metal  Container,  the  Judge  Advocate  Office 
was  asked  for  a  decision  on  possible  patent  Infringement.  The  problem 

was  addressed  in  reference  3,  in  which  the  conclusion  stated  " .  there 

would  seem  to  be  no  reason  why  USAMBRDL  should  delay  In  Its  decision  to 
proceed  with  the  IPR  as  planned."  In  addition,  the  letter  presented 
several  methods  on  how  the  problems  could  be  resolved  through  various 
legal  channels.  The  IPR  (reference  4)  decided  to  continue  with  the  de¬ 
velopment  of  the  containers. 

2.  During  the  OT  I,  it  was  reconsnended  that  containers  be  reduced  In 
length  by  two  (2)  inches  to  allow  denser  packing  on  Air  Force  standard 
pallets.  A  review  of  the  subject  on  19  December  1975,  did  not  support 
the  recommendations,  therefore,  the  containers  retained  their  original 
dimensions. 

3.  The  MERDL  container  could  not  meet  the  weight  requirement  of  the  ROC 
(reference  2).  A  weight  reduction  analysis  was  performed  and  presented 
at  the  22  July  1975  DRB  (reference  6).  The  changes  were  approved  which 
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reduced  the  weight  of  the  container  to  120  pounds  which  is  below  the  12 
pounds  maximum  allowed  in  the  ROC.  Additional  changes  were  made  to  im¬ 
prove  the  reliability  and  maintainability. 

The  Informal  IPR  (reference  4)  was  convened  on  10-12  June  1976  to  review 
the  status  of  the  task.  It  directed  USAMBRDL  to  fabricate  four  canine 
multipurpose  shipping  containers  Incorporating  weight  reduction  changes 
The  Development  Plan  (reference  7)  with  modifications  was  approved.  The 
1  PR  also  requested  a  dog  shipping  container  be  loaded  on  a  DC-9  aircraft, 
since  this  aircraft  is  used  to  transport  dogs  within  CONUS.  The  loading 
test  (reference  5)  concluded  the  MERDL  dog  shipping  container  cannot  be 
loaded  into  the  storage  compartment  of  the  DC-9  aircraft  since  the  as¬ 
sembled  container  will  not  fit  thru  the  baggage  door.  The  R&D  Command 
concluded  (reference  5)  that  since  the  cross  country  and  overseas  flights 
are  made  in  C-141  type  aircraft,  which  can  accommodate  the  MERDL  container, 
the  container  would  not  be  changed. 

On  15  January  1976  (reference  8)  the  Veterinary  Consultant,  Colonel 
Ramsey  viewed  the  new  prototype  and  approved  the  weight  reduction  changes 
of  the  DRB  (reference  6).  Additional  changes  were  recommended  which 
Colonel  Ramsey  wanted  to  view  prior  to  the  fabrication  of  the  prototypes 
for  DT  II  and  OT  II  tests. 

One  USAMBRDL  prototype  container  was  fabricated  for  the  22  March  1976 
IPR  (reference  9).  The  additional  changes  were  viewed  and  approved  by 
Colonel  Ramsey  during  the  IPR,  at  which  time  the  IPR  authorized  the 
construction  of  four  (4)  additional  container  for  DT  11  and  OT  11.  The 
four  (4)  USAMBRDL  containers  were  fabricated  by  the  end  of  May  1976. 

The  Development  Test  Plan  (DT  II)  (reference  10)  was  approved  on  6  May 
1976  (reference  11)  and  testing  started  the  end  of  May  1976.  The  Tech¬ 
nical  Manual  (reference  12)  was  finished  the  end  of  May  1976. 

Four  container  were  shipped  to  Aberdeen  Proving  Crounds  to  transport  pups 
to  Kelly  Air  Force  Base  as  part  of  the  OT  11  test  by  Medical  Equipment 
Test  and  Evaluation  Division,  USAMMA,  Fort  Sam  Houston,  Texas  (reference 
13).  A  Letter  Report  (reference  14)  of  the  operation  was  forwarded  to 
USAMBRDL.  The  four  containers  were  returned  to  this  Laboratory  on 
6  August  1976  to  allow  completion  of  DT  II.  The  containers  were  slightly 
damaged  and  were  repaired  and  refurnished  by  the  Laboratory. 


PROGRESS 

The  containers  successfully  passed  DT  II  (reference  15)  the  maintenance 
evaluation  (reference  16),  and  OT  II  (reference  17).  Several  changes 
were  authorized  to  the  design  (reference  18)  that  eliminated  minor  pro¬ 
blems  which  occured  during  OT  II.  The  March  IPR  (reference  19)  rec¬ 
ommended  type  classification  of  the  container.  Drawings  and  specifications 
are  being  prepared  for  transmittal  so  that  type  classification  and  pro¬ 
curement  may  be  effected. 


REFERENCES 


1.  Letter,  Academy  of  Health  Sciences,  United  States  Army,  Fort  Sam 
Houston,  Texas,  HSA-CDM,  16  March  1975,  subject:  Required  Operational 
Capability  (ROC)  for  a  Military  Dog  Shipping  Multipurpose  Container. 


2.  Le'ter,  U.S.  Army  Medical  Research  and  Development  Command,  Washing 
ton,  D.C.,  SCRD-SDM,  18  April  1975,  subject:  Required  Operational  Cap¬ 
ability  (ROC)  for  a  Military  Dog  Shipping  Multipurpose  Container. 


3.  Letter,  U.S.  Army  Medical  Research  and  Development  Command,  Washing 
ton,  D.C.,  SCRD-SSJ,  29  May  1975,  subject:  Military  Dog  Shipping 
Multipurpose  Container. 


4.  Letter,  U.S.  Army  Medical  Research  and  Development  Command,  Washing 
ton,  D.C.,  SCRD-SDM,  2  July  1975,  subject:  Minutes  and  Recommendations 
Informal  In-Process  Review  (IPR),  10-12  June  1975. 


5.  Letter,  Department  of  the  Array  Office  of  the  Surgeon  General,  Wash 
ington,  D.C.,  SCRD-SDM,  14  July  1975,  subject:  Loading  Test  of  the 
Military  Dog  Shipping  Multipurpose  Container  Aboard  a  DC-9  Aircraft. 


6.  Meeting,  U.S.  Army  Medical  Bioengineering  Research  and  Development 
Laboratory,  Fort  Detrick,  Frederick,  Maryland,  SCRD-UBE,  22  July  1975, 
subject:  Engineering  Division  Development  Review  Board  (DRB)  Meeting. 


7.  Development  Plan,  U.S.  Array  Medical  Research  and  Development  Com¬ 
mand,  Washington,  D.C.,  SCRD-SDM,  7  August  1975,  subject:  Development 
Plan  for  Military  Dog  Shipping  Multipurpose  Container. 


8.  Memorandum  for  Record,  U.S.  Army  Medical  Bioengineering  Research 
and  Development  Laboratory,  Fort  Detrick,  Frederick,  Maryland,  SGRD-U8E-C, 
19  January  1976,  subject:  Military  Dog  Shipping  Multipurpose  Container. 


9.  Letter,  U.S.  Army  Medical  Research  and  Development  Command,  Washing 
ton,  D.C.,  SCRD-SDM,  7  April  1976,  subject:  Minutes  of  Formal  Special 
In-Progess  Review  (IPR),  22  March  1976. 


10.  Cranford,  H.  B.,  Jr.,  "Development  Test  Plan  (DT  II)  Canine  Multipur¬ 
pose  Shipping  Container,  Task  No.  D832.00.018,  March  1976",  U.S.  Army 
Medical  Bioengineering  Research  and  Development  Laboratory,  Fort  Detrlck, 
Frederick,  Maryland. 


Army  Medical  Research  and  Development  Cormand,  Washington 
subject:  Canine  Multipurpose  Shipping  Container,  Task 
SCRD-SDM  (23  March  76)  1st  Ind. 


12.  Manual:  "Operators,  Organisational  and  Direct  Support  Manual  for  Canine 
Multipurpose  Shipping  Container",  U.S.  Army  Medical  Bioengineering  Research 
and  Development  Laboratory,  Fort  Detrlck,  Frederick,  Maryland,  May  1976. 


13.  Shipment  Request,  U.S.  Army  Medical  Bioengineering  Research  and 
Development  Laboratory,  Fort  Detrick,  Frederick,  Maryland,  USAMBRDL 
Form  113,  27  May  1976. 

19.  Letter,  Medical  Equipment  Test  and  Evaluation  Division,  U.S.  Army 
Medical  Material  Agency,  Fort  Sam  Houston,  Texas,  SGMMA-TD,  19  June  1976, 
subject:  Canine  Multipurpose  Shipping  Container. 

15.  Hodge,  J.  S.,  et  al.,  "Developmental  Test  (DT  II)  of  Canine  Multi¬ 
purpose  Shipping  Container,  Task  No.  D832.00.018",  27  October  1976, 

U.S.  Array  Medical  Bioengineering  Research  and  Development  Laboratory, 

Fort  Detrick,  Frederick  Maryland  21701 

16.  Letter,  DA,  Army  Medical  Materiel  Agency,  Frederick  Maryland, 
SCMMA-MP,  2b  January  1977,  subject:  Maintenance  Evaluation  of  Optometry 
Set,  Field,  Combat  and  Container,  Shipping  Multipurpose  Canine. 

17.  Flammla,  H.  S.,  "Report  of  Operational  Test  II  (OT  II)  Container, 
Shipping,  Multipurpose,  Canine  (METAE  Project  No.  10-76),  5  May  1977, 
Department  of  the  Army,  Army  Medical  Materiel  Agency,  Medical  Equipment 
Test  and  Evaluation  Division,  Fort  Sam  Houston,  Texas  78239. 

18.  Letter,  U.S.  Array  Medical  Research  and  Development  Command,  Wash¬ 
ington,  D.C.,  SGRD-OPM,  29  July  1977,  subject:  Report  of  Operational 
Test  11  (OT  II)  Container,  Shipping,  Multipurpose,  Canine. 

19.  LTR ,  SGRD-OPM,  30  Mar  1978,  subject:  Minutes  of  Formal  Special  In- 
Process  Review  (IPR),  21  March  1978. 
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23.  (U)  To  develop  an  accessory  kit  for  the  MUST  service  ward  container  which  will 
provide  for  control  and  distribution  of  the  basic  utilities;  air,  water,  light  and 
electrical  power;  when  used  as  a  general  shelter. 

24.  (U)  Analysis  of  the  functional  requirements  of  the  kit  and  the  components  needed 
will  provide  data  to  design,  fabricate  and  evaluate  the  kits.  A  technical  report 
will  be  prepared  and  transmitted  to  Type  Classification  Agency. 

25.  (U)  7710  -  7809.  Final  prototype  kits  have  been  designed,  fabricated  and 
shipped  for  user  evaluation  in  1st  Quarter  FY79.  A  technical  report  including 
drawings  and  data  will  be  transmitted  to  NARADC0M  in  2nd  Quarter  FY78  for  use 
in  type  classification. 
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detail  sheet 


TITLE:  Accessory  Kit  MUST  Service  Ward  Container 

WORK  UNIT  NO:  019 

AGENCY  ACCESSION  NO:  DA  OB  6061 

PRINCIPLE  INVESTIGATOR:  Patrer,  N.  H. 


BACKGROUND 


The  first  accessory  kit  for  the  Ward  Service  Container  was  developed  as 
a  component  ot  the  prototype  Sanitation  Complex  In  the  late  1960's.  On 
16  April  1975,  a  task  was  Initiated  to  develop  the  kit  as  a  separate 
Item. 

The  original  kits  were  used  and  tested  as  part  of  the  prototype  MUST 
Sanitation  Complex. 


PROGRESS 

Prototype  kits  of  final  design  have  been  fabricated  and  shipped  to  the 
10th  Combat  Support  Hospital  at  Ft.  Meade  for  evaluation  1st  Qtr  FY  79. 
With  a  posit*  ve  evaluation  a  technical  report,  preliminary  drawings, 
bills  of  material  and  data,  will  be  prepared  and  transmitted  to  KARADCOM 
2nd  Qtr  FY  79  for  use  in  type  classification. 


REFERENCES 

1.  Letter  establishing  the  work  unit,  SGRD-SDM,  MUST  Service  Ward 
Container,  26  July  1976. 

2.  Technical  Report  No.  77  05,  USAMBRDL,  Accessory  Kit  Multi-Purpose 
Shelter  MUST,  Neil  H.  Patser,  April  1977. 
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23.  (U)  To  develop  a  portable  battery-operated  mosquito  light  trap  for  use  In 
disease  vector  and  pest  mosquito  surveys.  This  will  replace  the  standard  light 
trap  set  (NSN:  6545-00-089-3766)  which  has  proven  unsatisfactory  for  field  use. 

24.  (U)  Design  and  fabricate  a  suitable  portable  mosquito  light  trap  and  conduct 
field  evaluation  in  various  habitats. 

25.  (U)  7710  -  7809.  The  new  miniature  light  trap  system  has  proven  superior  in 
developmental  testing  conducted  in  CONUS  and  Panama.  An  LR,  a  development  plan,  and 
a  coordinated  test  plan  are  being  prepared.  Operational  tests  will  be  conducted  in 
May  1979. 
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DETAIL  SHEET 


TITLE:  Light  Trap,  Portable,  Mosquito 

WORK  UNIT  NO:  020 

AGENCY  ACCESSION  NO:  DA  OB  6057 

PRINCIPAL  INVESTIGATOR:  Kardatzke,  J.T. 

BACKGROUND 


A  work  unit  was  established  by  the  U.S.  kmy  Medical  Research  A 
Development  Command  (SGRD-SDM,  31  Mar  75)  to  develop  a  durable,  light¬ 
weight  portable  mosquito  light  trap  to  replace  the  Army  standard  light 
trap  set  (NSN  6545-00-089-3766)  which  has  proven  unsatisfactory  for 
field  use. 

The  new  miniature  light  trap  system  has  proven  superior  to  the  previous 
system  during  developmental  testing  In  CONUS  and  Panama.  The  system 
Is  highly  flexible  and  should  rapidly  be  adopted  by  both  the  military/ 
government  and  private  users.  The  basic  trap  design  has  been  finalized. 
Only  results  from  operational  testing  could  produce  an  alternative. 


PROGRESS 


The  coordinated  test  program,  the  test  support  package,  the  development 
plan,  and  Letter  Requirement  have  been  prepared  and  are  currently  in 
various  phases  of  staffing.  In  addition,  the  concept  formulation  package 
has  been  Initiated  by  the  Combat  Developer  at  AHS. 

Operational  testing  has  been  scheduled  for  May  1979  at  Fort  Bragg,  NC. 

The  test  will  Involve  two  sets  of  six  traps  each.  The  entire  variety 
of  acceptable  power  sources,  both  DC  and  AC,  will  be  included  for  evalua¬ 
tion. 

This  task  has  been  recommended  for  placement  in  advanced  development 
(832,  6.4). 


(U)  Food  Service  Army  TOE  Hospital 


RESEARCH  AMO  TECHNOLOGY  WORK  UNIT  SUMMARY 


MRfRT  com  rmoi.  »*•*•». 
Ul>r>* 4#  m**4ja 


»  OA*l  EM|«  SV4TMT 

78  05  01 


*  RWL*  ;|C  ■  MvNMI"  :  »  *  u  *M»A  NtMIR 


W  MU  T  MUHMft 


KXXttAMnM  RAhbS  l  4 


*  *«0  ((CawOlOVLAV  «••*>* 

009800  Medical  and  Hospital  Equipment;  006500  Food 

•  *  i'  li»i»»T7r>)^evT  *3m  t»*  *  I  •  fc  KvVcwwaT  •  M  wff"  “ 

7505  I  C0NT  DA  | 


«  net 

«  |W1MA«>0« 

*N  %  Rif  * 

At  f 

4  *»N 

4  mm>v«t 

A  Am0  9*  *•«•« 

1.  CUM  AMT . 

C.  In-House 


US  Army  Medical  Bioengineering 
Research  &  Development  Laboratory 
"“*•*  Fort  Detrick,  Frederick,  MD  21701 

>r»x»»a^  mar  Net  «■«  —  ».  »— *«,  — , 

•*«•*  Salisbury,  L.L. 

(301)  663-7277;  AUT0V0N  343-7277 

M4'Ai  »l(w»t*  •((•wet  wvwaiA 


mmiam  *«vft»aA*eai 


(U)  Food  Service;  (U)  Evacuation  Hospital;  (U)  Contat  Support 


I  MHCfiwa  •  a«  A*M*H».  It  I 


23.  (U)  To  evaluate  and  fabricate  an  efficient  patient  food  service  subsystem  for 
Redlcal  Unit  Self-Contained  Transportable  (MUST)  system. 

24.  (U)  The  food  service  prototype  equipment  will  be  evaluated  relative  to  revised 
JMR  for  MUST.  This  action  will  require  weight  reduction  considerations  and  value 
engineering  of  the  food  service  components. 

'  f 

25.  (U)  7710  -  7804.  No  progress.  This  work  unit  terminated  per  In-Process  ' 
Review  held  at  USAMBRDL  21-23  March  1978. 
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DETAIL  SHEET 


TITLE:  Food  Service  Army  TOE  Hospital  (Combat  Support-Evacuation) 

WORK  UNIT  NO:  °2° 

AGENCY. ACCESSION  NO:  DA  OB  6052 

/  '  \ 

PRINCIPAL  INVESTIGATOR:  Salisbury,  L.  L. 


BACKGROUND 

The  MUST  Food  Servic*  Complex  was  referred  to  USAMBRDL  by  the  RAD  Com¬ 
mend,  1  July  1975,  for  Value  Engineering  Study.  The  principle  objective 
wa»  to  reduce  the  weight  of  the  complex  without  degrading  It*  capabili¬ 
ty*.  The  total  complex  Including  containers  weigh*  over  33,000  pound* 
with  80*  of  this  weight  not  food  servic*  related. 

A  report  wa*  submitted  in  October  1975,  In  which  three  option*  were 
Identified.  Option  One  proposed  cllmlatlng  non-essential  equipment  and 
the  substitution  of  smaller,  lighter  equipment  for  some  other  item*. 

This  option  resulted  In  a  6*.  saving*  of  weight. 

Option  Two  Included  all  Items  of  option  one  plus  the  redesign  of  a  num¬ 
ber  of  piece*  of  equipment  for  multi-use  and  wr  weight  reduction.  This 
would  have  resulted  In  a  total  savings  of  7.5*  of  the  weight. 

Option  Three  proposed  a  re-evaluat Ion  of  the  food  servic*  requirements 
in  anticipation  of  food  technology  developments  by  1985. 

Acting  on  the  report,  the  Surgeon  Ceneral  ha*  requested  NARADCOH  to 
Initiate  a  program  for  the  development  of  a  new  MUST  food  service  (Option 
Three). 

An  Inventory  of  food  service  related  Items,  of  shelter  related  Items, 
and  hospital  related  Items,  has  been  prepared  and  submitted  through 
channe l * . 

A  number  of  food  service  Items  have  been  sent  to  NARADCOH  (references 
Af  and  Ag).  Awaiting  Instruction  from  USAMMA  (SGMMA-1I0I)  for  return 
of  shelters  (reference  <»h). 


PROGRESS 


Non*.  With  submission  of  report  and  return  of  equipment,  work  unit  was 


terminated  per  In-Process  Review  held  si  USAMBRDL  in  March  78 


REFERENCES 

1.  Engineering  Test  of  Food  Service  Sub-system  of  Medical  Units,  Self- 
Container,  Transportable,  U.S.  Army  Ceneral  Equipment  Test  Activity, 

Fort  Lee,  Virginia,  June  1971. 

2.  Report  ot  Expanded  Service  Test,  Medical  Equipment  Test  and  Evalu¬ 
ation  Division,  U.S.  Army  Medical  Field  Service  School,  Fort  Sam  Houston, 
Texas,  4  May  1972. 


3.  Report  of  Check  Test,  Medical  Equipment  Test  and  Evaluation  Division, 
U.S.  Army  Medical  Materiel  Agency,  Fort  Sam  Houston,  Texas,  18  October 
1974. 

4.  Utter,  SCRD-SDM,  dated  20  March  1975. 


5.  Food  Service,  Army  TOE  Hospital,  Preliminary  Value  Engineering  Study, 
U.S.  Army  Medical  Bioengineering  RAD  Laboratory,  TK  71  51,  October  1975. 


6. 

Utter , 

SCRD-SDM , 

dated 

22 

7. 

Utter , 

SCRD-SDM, 

dated 

15 

8. 

Utter, 

SCRD-OPM , 

dated 

15 

9. 

Utter , 

SCRD-UBE , 

dated 

22 

October  1976. 
November  1976. 
July  1977. 

May  78,  Subject: 


Termination  of  Work  Units. 
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23.  ( U)  Design,  fabricate  and  evaluate  an  electronic  instnanent;  Independent  of 
external  power  sources  and  which  will  measure  the  three  temperatures  used  to  compute 
the  Wet  Bulb  Globe  Temperature  (WBGT)  index  and  in  addition  display  the  index. 

24.  (U)  Investigate  electronic  methods  to  produce  accurate  analogs  of  the  tempera¬ 
tures  used  to  compute  the  WBGT  index. 

25.  (U)  7710  -  7809.  The  thermistor  approach  was  terminated  upon  location  of  an 
Integrated  circuit  (IC)  linear  temperature  measuring  transducer  which  permitted  devel’ 
opment  of  simple  circuits  for  determining  the  WBGT  index.  A  breadboard  circuit  pro¬ 
duces  an  alarm  as  a  preset  voltage  corresponding  to  a  particular  WBGT  index.  Due  to 
delay  in  receiving  transducers,  there  was  slippage  in  completing  the  design.  There 
are  many  display  possibilities  that  require  investigation.  There  remains  to  chose 
the  most  economical,  rugged  method  and  to  modify  transducers  to  read  black  globe  and 
Iwet  bulb  readings. 
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TITLE:  Electronic  Wet  Bulb  Globe  Temperature  Instrument 
WORK  UNIT  NO:  010 
AGENCY  ACCESSION  NO:  OA  OB  6225 
PRINCIPAL  INVESTIGATOR:  0  'Connor,  R.  J. 


BACKGROUND 

Hot  weather  risks  to  troops  undergoing  training  are  conventionally  assessed 
by  the  measurement  of  the  Wet  Bulb-Globe  Temperature  Index  (WBGT  Index). 

This  Is  done  using  the  standard  WBGT  Kit  (NSN  6665-00-159-2218)  consisting 
of  a  wet  bulb,  dry  bulb,  and  black  globe  thermometer  and  slide  rule,  which 
automatically  displays  the  WBGT  Index  based  on  the  temperatures  read  on  the 
thermometer. 

Current  models  of  the  WBGT  Kit  use  glass  thermometers  which  are  subject  to 
breakage  and  In  addition  have  become  increasingly  expensive  to  manufacture. 

Because  of  advances  in  electronic  technology  In  recent  years.  It  should  be 
possible  to  produce  an  instrument  which  will  measure  the  WBGT  index  using 
thermistors,  integrated  circuit  operational  amplifier  chips,  and  either  an 
analog  or  digital  display  of  the  Index  with  a  direct  readout  of  the  tempera¬ 
tures  or  Index.  The  electronic  unit  would  be  battery  powered  and  be  lower 
In  weight  and  volume  than  the  current  unit. 


PROGRESS 

Literature  on  the  determination  of  the  WBGT  Index  by  electronic  means  was 
reviewed.  Some  expensive  commercial  Instruments  which  measure  and  display 
the  Index  employing  thermistors  and  digital  circuitry  were  Investigated. 

An  Integrated  circuit  (IC)  linear  absolute  temperature  measuring  transducer 
has  been  Identified.  This  IC  has  permitted  the  development  of  much  simpler 
circuits  than  when  employing  thermistors.  A  breadboard  circuit  of  this 
type  was  fabricated  and  tested.  This  particular  circuit  sounds  an  alarm  at 
a  preset  voltage  level  which  Is  analogous  to  a  particular  WBGT  Index.  It 
can  also  be  used  to  produce  an  output  which  continuously  displays  this 
voltage  (ort1f  calibrated, this  WBGT  Index).  Many  other  types  of  displays 
are  possible.  Including  a  relatively  Inexpensive  null  type  employing  light 
emitting  diodes.  There  remains  the  refinement  of  the  display,  the  design 
of  suitable  printed  circuit  boards,  a  packaging  arrangement,  and  a  means  of 
accurately  simulating  black  globe  temperatures  and  arriving  at  a  wick 
arrangement  to  determine  the  wet  bulb  temperature. 


TITLE:  Electronic  Wet  Bulb  Globe  Temperature  Instrument  (Cont'd) 


REFERENCES 


a.  D/F,  SGRD-UBE-G,  to  Commander,  USAMBRDL,  dated  16  September  1977, 
signed  by  R.  J.  O'Connor,  subject:  Development  of  an  All  Electronic  Wet 
Bulb  Globe  Temperature  (WBGT)  Instrument,  (ILIR  Proposal). 

b.  0/F ,  SGRO-UBE-G,  to  Commander,  USAMBRDL,  dated  27  September  1977, 
signed  ty  R.  J.  O'Connor,  subject:  Development  of  a  All  Electronic  Wet 
Bulb  Globe  Temperature  (WBGT)  Instrument. 
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TITLE:  Testing  On-Line  Total  Organic  Carton  (TOC)  Monitors  Designed 
for  Army  Wastewater  Reuse  Treatment  Facilities 

WORK  UNIT  NO:  Oil 

AGENCY  ACCESSION  NO:  DA  OB  6226 

PRINCIPAL  INVESTIGATOR:  Cowen,  W.F. 


BACKGROUND 


The  development  of  facilities  for  treating  Army  wastewaters  for  reuse 
will  require  that  the  treatment  processes  be  monitored  with  respect  to 
organic  carbon  compounds.  An  electrochemical  organic  content  (EOC) 
analyzer  has  been  developed  (Contract  No.  DAMD  1 7-75-C-5070)  for  on-line 
use  following  ozonation  unit  processes,  but  the  applicability  of  this 
monitor  for  shower  and  laundry  wastewaters  treated  for  reuse  Is  unknown. 
This  project  is  designed  to  evaluate  the  EOC  for  such  waters. 


PROGRESS 

The  bread>oard  EOC  has  been  tested  with  Hyamine  3500,  an  alkyl  dimethyl 
benzyl  armonium  chloride  germicide  expected  to  be  present  in  shower 
wastes.  A  response  profile  for  Hyamine  3500  at  several  adsorption  volt¬ 
ages  showed  maximum  response  at  -0.6  volts.  A  calibration  curve  of  EOC 
value  versus  log  concentration  showed  linearity  between  1  and  10  mg/1, 
with  a  detection  level  of  about  0.5  mg/1  of  the  Hyamine  formulation. 
Similar  tests  are  in  progress  with  OEET  insecticide. 
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23.  (U)  To  evaluate  cormerclal  filtration  techniques  for  compatabl lity  with  the 
bentonite  virus  adsorption  methodology  for  rapid,  easy  concentration  of  viruses  from 
water  and  wastewater.  To  evaluate  various  means  of  eluting  viruses  from  the  clay 
entrapped  on  the  filters  for  subsequent  virus  assay  or  ultimate  concentration 
techniques . 

24.  (U)  Filtration  of  bentonite  adsorbed  virus  will  be  evaluated  on  "best"  candidate 
cartridge  filters  In  various  environmental  waters.  Elution  and  reconcentration 
techniques  will  be  optimized  for  maximum  virus  recovery  and  reduced  toxicity  from 
waterborne  chemicals.  The  virus  concentration  technology  will  be  published  in 
technical  Journals  and  a  tentative  virus  concentration  manual  will  be  prepared  for 
distribution  to  USAEHA  and  other  potential  users. 

25.  (U )  7710  -  7809.  Eighteen  commercially  produced  cartridge  filters  were  tested 
for  their  capability  to  retain  bentonite  adsorbed  virus  while  allowing  filtration 
of  378  1  of  tapwater  and  efficient  virus  recovery  upon  elution.  Three  filters  pro¬ 
vided  this  capability.  Virus  reconcentration  techniques  were  tested  for  beef  extract 
and  glycine-EDTA-serum  eluents.  Organic  flocculation  and  thin  channel  techniques 
could  effectively  reduce  the  final  test  volume  (for  tissue  culture  assay)  to  10  ml. 
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TITLE:  Development  of  Techniques  for  the  Concentration  and  Detection 
of  Enteric  Viruses  In  Water  and  Wastewater 

WORK  UNIT  NO:  012 

AGENCY  ACCESSION  NO:  DA  OB  6227 

PRINCIPAL  INVESTIGATOR:  Schaub,  S.A. 


BACKGROUND 

Currently  there  Is  no  single  virus  concentration  methodology  which  can  be 
effectively  used  for  recovery  of  virus  from  finished  waters  and  wastewaters 
(or  waters  high  In  suspended  solids).  Additionally  most  techniques  do  not 
recover  virus  adsorbed  or  embedded  within  waterborne  particulate  materials. 
The  Bentonite  adsorption-filtration  technology  being  developed  In  this 
study  Is  designed  for  collecting  and  processing  a  wide  range  of  waters 
and  Is  capable  of  examining  virus  associated  with  suspended  materials. 

It  Is  also  compatible  with  a  variety  of  eluents  and  may  allow  even  fur¬ 
ther  reconcentration  or  volume  reduction. 


PROGRESS 

Concentratlon/reconcentratlon  techniques  have  been  tested  with  various 
enteric  viruses  using  preliminary  cartridge  filtration  followed  by  elution 
and  reconcentration  with  organic  flocculation  and  stirred  cell  ultrafil¬ 
tration.  Some  of  the  enteric  viruses  were  recovered  similarly  to  that 
observed  with  poliovirus  (>50%  recovery).  Some  of  the  non-enteroviruses 
experiences  lower  recovery.  Antifoam  B  added  to  beef  extract  eluent  pro¬ 
vides  significant  Improvement  In  poliovirus  recovery  during  the  original 
concentration  and  In  reconcentration  procedures. 
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23.  (U)  To  characterize  size  of  aerosol  particles  produced  from  various  chemical 
formulations  and  distribution  patterns  produced  by  various  pesticide  dispersal  units 
used  within  Army  vector  control/pest  management  programs. 

24.  (U)  A  commercially  available  device  designed  to  measure  particle  size  will  be 
utilized.  Initial  comparisons  will  be  made  with  various  EPA  ultra  low  volume  (ULV) 
registered  pesticides,  refined  mineral  oil  and  other  non- toxic  chemicals  to  find  a 
chemical  which  can  be  used  in  all  machines  to  compare  equipment  characteristics. 
Pesticide  aerosol  clouds  produced  by  commonly  used  pesticide  dispersal  units  will  be 
characterized  by  determining  distance  and  height  to  which  various  size  particles  are 
carried.  After  optimum  distance  for  collecting  samples  is  determined  by  type  of 
machine,  all  makes  and  models  of  sprayers  used  In  Army  pest  management  programs  will 
be  tested.  Information  obtained  will  be  used  in  the  design  and  modification  of  ULV 
equipment  and  serve  as  a  basis  for  future  work  in  ultra  low  volume  applications. 

25.  (U)  7710  -  7809.  Task  terminated  due  to  nonavailability  of  a  reliable  instrunent 
to  measure  particle  size.  Numerous  problems  were  Identified  with  an  Optical  Array 
Spectrometer  PDS  300  System  manufactured  by  Particle  Measuring  Systems,  Inc.  which 
have  not  been  resolved.  Additional  work  must  be  accomplished  to  identify  a  reliable 
particle  measuring  device  or  technique  by  other  research  tasks  before  the  objectives 
of  this  study  can  be  met. 
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3.  (U)  A  need  exists  for  a  non-invasi ve,  portable  device  for  locating  metal  1 1c  and 
n-metallic  foreign  bodies  in  combat  patients  for  use  at  field  military  hospitals. 

4.  (U)  An  existing  technique  utilized  for  range  and  altitude  information  employed 
n  the  radio  frequency  part  of  the  spectrum  will  be  modified  to  operate  in  the 
ltrasonic  range.  By  suitable  selection  at  the  fixed  and  variable  parameters,  the 
nformatlon  will  be  shifted  from  the  frequency  domain  to  the  spaclal  domain  and  this 
ill  eliminate  the  need  for  sophisticated  spectral  analysis  equipment. 

5.  (U)  None. 
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23.  (U)  To  develop  a  system  for  laboratory  evaluation  of  integrated  pest  management 
potential  for  black  flies  (Simuliidae). 

24.  (U)  Using  basic  research  provided  through  literature  resources  as  models,  an 
experimental  system  will  be  developed  to  maintain  a  viable  population  of  black  flies 
in  the  laboratory.  Laboratory  evaluations  using  the  system  will  subsequently  be  pre¬ 
liminary  to  field  evaluations  of  control  measures  showing  greatest  potential  as  com¬ 
ponents  of  an  Integrated  black  fly  management  program. 

25.  (U)  None. 
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23.  (U)  To  shea*  feasibility  for  4  miniature  device  for  monitoring  patients  capable  of 
triggering  an  audible  alarm  if  respiration,  heart  rate  or  temperature  deviates  from 
preset  limits. 

24.  (U)  To  Identify  suitable  sensors  for  respiration  and  temperature  which  could  be 
used  In  connection  with  a  comnercial  device  for  heart  rate  biofeedback.  To  develop 
the  necessary  signal  conditioning  and  output  circuitry  for  an  Integrated  system  for 
all  three  parameters. 

25.  (U)  None. 
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23.  (U)  To  establish  the  relative  buffering  capacity  of  the  three  biological  waste- 
water  treatment  processes:  activated  sludge,  rotating  biological  contactor,  and 
trickling  filter.  The  relative  effects  of  high  pH  to  the  mi croorganisms  in  the 
three  systems  will  be  evaluated.  pH  and  carbon  dioxide  gradients  near  the  micro¬ 
organisms  will  be  quantified. 

24.  (U)  Laboratory  scale  studies  will  be  conducted  to  evaluate  changes  on  the  pH 
and  buffering  capacity  of  wastewaters  after  being  subjected  to  treatment  by  the 
biological  processes.  Analyses  of  the  microorganisms  during  and  after  exposure  to 
high  pH  wastaiaters  will  be  conducted  to  quantify  effects. 

25.  (U)  None. 
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24.  (u)  Analytical  methods  are  available  for  analysis  of  carbaryl  and  chlordane  In 

water.  However,  these  methods  are  time  consuming  and  are  not  easily  adapted  to 
routine  analysis  of  large  members  of  aqueous  samples.  Laboratory  studies  will  be 
performed  to  modify  and  Improve  current  gas  and  liquid  chromatographic  methods.  The 
Improved  procedures  should  provide  reproducible  and  accurate  analysis  of  30  to  40 
samples  per  day. 


25.  (U)  None. 
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23.  (U)  To  develop  acceptable  analytical  methods  for  the  routine  analysis  of  pesti¬ 

cides  In  aqueous  wastes  from  Army  pest  control  operations.  There  Is  a  requirement 
for  analytical  methods  for  carbaryl  and  chlordane  In  wastmater  resulting  from  the 
pesticide  filtration  system  being  developed  by  the  Army  for  use  at  Ft.  Eustls,  VA. 
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23.  (U)  To  develop  cockroach  survey  devices  for  use  by  military  or  civilian  entomolo¬ 
gists,  environmental  health  technicians  and  pest  control  operators. 

24.  (U)  Commercially  available  and/or  prototype  devices  will  be  identified  and/or 
designed  and  fabricated.  Initial  field  evaluations  will  be  conducted  by  US  Army 
ktedlcal  Bioengineering  Research  &  Development  laboratory  personnel  and  subsequently 
by  potential  user  agencies. 

25.  (U)  7710  -  7809.  This  task  Is  terminated  with  completion  of  evaluation  of  the 
Roatel,  Zoecon  Detector,  Mr.  Sticky,  and  the  Shock'M’All  cockroach  traps.  A  technical 
report  has  been  written  recorrmendi ng  either  the  Zoecon  Detector  or  Mr.  Sticky  trap  for 
routine  control  surveillance.  Traps  are  comparable  and  should  be  selected  on  an  avail 
ability  basis.  The  Roatel  trap  Is  suggested  for  use  in  collecting  specimens  for 
resistance  *esting. 
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23.  (U)  To  study  the  feasibility  of  using  photobacteria  as  a  short-term  screening 
system,  for  toxicity. 

24.  (U)  A  colony  of  the  test  organism  shall  be  grown  in  an  aqueous  mediun.  Baseline 
biol  jninescent  activity  shall  be  measured.  Chemicals  for  which  manwalian  or  aquatic 
toxicity  are  available  will  be  tested.  Dose-response  curve  will  be  used  to  estimate 
the  ED50  (effective  dose  50).  All  species  studied  will  be  examined  by  the  scanning 
electron  microscope. 

25.  (U)  7710  -  7809.  Eight  species  of  luminescent  bacteria  were  tested  and  7  grew 
well  in  the  liquid  media.  Luminescent  activity  after  seeding  of  a  fresh  medium  was 
measured  to  establish  a  baseline  for  each  species.  The  photobacteria  pierantonii  and 
harveyi  were  selected  for  further  testing  because  of  reproducible  baseline  activity. 
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TITLE:  Short-Term  Screening  Test  Using  Photobacteria 

WORK  UNIT  NO:  306 

AGENCY  ACCESSION  NO:  DA  OB  6197 

PRINCIPAL  INVESTIGATOR:  Shiotsuka,  R.N. 


BACKGROUND 

The  toxicologic  assessment  of  chemicals  produced  by  the  Army  such  as 
trinitrotoluene  or  used  In  training  exercises,  such  as  hexachloroethane 
smoke  mixtures,  require  approximately  4  years  and  cost  more  than  a  million 
dollars  per  compound.  All  potentially  hazardous  chemicals  cannot  be  tested 
because  of  time  and  funding  constraints.  Therefore,  there  Is  a  need  for 
a  battery  of  relatively  Inexpensive  short-term  tests  to  serve  as  an 
initial  screen.  Those  which  appear  to  pose  the  greatest  toxicologic 
hazards  should  then  be  submitted  to  more  definitive  mammalian  toxicologic 
testing. 

The  model  selected  for  evaluation  as  a  potential  short-term  screening 
system  Is  the  photobacteria.  This  system  was  selected  because  photo¬ 
bacteria  have  very  short  "life"  cycles  and  an  easily  measured  parameter 
(luminescence)  of  viability.  Thus,  the  objective  of  this  study  is  to 
determine  the  feasibility  of  using  the  luminescent  activity  of  photo¬ 
bacteria  as  a  short-term  screening  system  for  toxicity. 


PROGRESS 

1.  Eight  species  of  blolunlnescent  bacteria  were  shown  to  grow  and 
lunlnesce  In  a  liquid  media. 

2.  Baseline  luminescent  activity  has  been  established  for  Photo¬ 
bacterium  plerantonii  and  Lucibacterlum  harveyl . 

3.  The  Liquid  Scintillation  Counter  has  been  adapted  to  measure 
1  unlnescence. 

4.  Photo bacterium  plerantonl 1  and  Lucibacterlum  harveyl  have  been 
prepared  for  observation  using  the  scanning  electron  microscope. 
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23.  (U)  To  define  and  explain  the  mechanisms  for  the  chemical  degradation  of  dlazlnon 
and  similar  compounds  by  H0C1  and  for  the  catalytic  dechlorination  of  organochlorlne 
pesticides  using  nickel  and  soditm  borohydride.  These  reactions  have  been  Identified 
as  potential  methods  for  chemical  degradation  of  excess  military  pesticides  and  pesti¬ 
cide  formulations. 

24.  (U)  Methods  for  degradation  of  dlazlnon  using  aqueous  H0C1  (Clorox)  and  for  the 
catalytic  dechlorination  of  DDT,  heptachlor  and  chlordane,  and  lindane  have  been 
developed  by  USAMBRDL.  Mechanisms  for  the  chemical  reactions  have  been  proposed  but 
not  Investigated  In  detail.  Laboratory  studies  will  be  performed  to  Identify  Inter¬ 
mediate  products  and  to  explain  the  mechanisms  for  their  production. 

25.  (U)  7710  -  7809.  PCB's  can  be  completely  dechlorinated  by  the  nickel  boride- 
catalyzed  reaction  In  Isopropanol.  Acute  toxicity  studies  with  DDT  and  chlordane 
formulations,  before  and  after  treatment  by  nickel  boride- catalyzed  dechlorination. 
Indicate  that  this  treatment  does  considerably  reduce  the  toxicity  of  the  formulations. 
However,  the  reduction  in  toxicity  was  not  sufficient  to  reconmend  nickel  boride- 
catalyzed  dechlorination  for  disposal  of  DDT  and  chlordane.  Dechlorination  of  lindane 
by  this  method  appears  to  have  potential  as  a  chemical  disposal  procedure. 
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TITLE:  Mechanisms  for  the  Chemical  Degradation  of  Military  Pesticide 
Formulations 

WORK  UNIT  NO:  307 

AGENCY  ACCESSION  NO:  DA  OB  6198 

PRINCIPAL  INVESTIGATOR:  Meier,  E.P. 


BACKGROUND 

Methods  for  degradation  of  diazinon  with  aqueous  HOC!  (Clorox^)  and  for 
the  catalytic  dechlorination  of  DDT,  heptachlor  and  chlordane,  and  lindane 
have  been  developed  by  USAM6RDL.  The  mechanisms  for  the  chemical  reactions 
involved  In  these  methods  were  proposed  but  not  Investigated  in  detail. 

No  toxicity  studies  had  been  done  with  the  nickel  boride  catalyzed 
dechlorination  system  to  verify  Its  ability  to  detoxify  chlorinated  pesti¬ 
cides.  The  first  objective  of  this  study  is  to  define  and  explain  the 
mechanisms  for  Clorox*  degradation  of  dlazlnon  and  for  the  nickel  boride 
catalyzed  dechlorination  of  organochlorine  pesticides.  The  second  objec¬ 
tive  Is  to  evaluate  the  ability  of  the  catalyzed  dechlorination  method  to 
reduce  the  toxicity  of  organochlorine  pesticides. 


PROGRESS 

1.  Military  formulations  of  lindane  were  successfully  dechlorinated  with 
the  nickel  borohydride  system. 

2.  Three  solvent  systems  (ethanol,  methanol  and  2-propanol)  were  shown 
to  be  acceptable  for  dechlorination  of  lindane. 

3.  Acute  aquatic  toxicity  studies  have  demonstrated  that  the  nickel 
boride  catalyzed  dechlorination  of  DDT  and  chlordane  formulations 
results  In  a  significant  reduction  In  toxicity  of  these  pesticides. 
However,  the  reduction  In  toxicity  was  not  sufficient  to  warrant 
use  of  this  method  for  disposal  of  DDT  and  chlordane. 

4.  USAMBRDL  Technical  Report  7702,  "Nickel  Boride  Catalyzed  Dechlorina¬ 
tion  of  Several  Organochlorine  Pesticides"  was  published. 


5.  A  paper  entitled  "Acute  Toxicity  of  Dechlorinated  DDT,  Chlordane 
and  Lindane  to  Bluegill  (Lepomis  macrochi rus)  and  Daphnia  magna" 
was  accepted  for  publication  ^n  the  BulIetTnof  Envi rorwental 
Contami nation  and  Toxicology. 

6.  PCB's  were  shown  to  be  completely  dechlorinated  by  the  nickel 
bori de-catalyzed  dechlorination  system. 

7.  A  draft  publication,  "Catalytic  Dechlorination  of  Organochlorine 
Compounds.  VI.  Polychlorinated  Biphenyls-ARQCHLOR  1254"  has  been 
prepared  for  publication  in  the  open  literature. 

8.  Mechanistic  studies  of  the  diazinon:HOCl  system  were  discontinued 
because  of  the  difficulty  in  analyzing  the  proposed  Intermediates. 
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(U)  Disinfection;  (U)  Virology;  (U)  Mechanism;  (U)  Chlorination;  (U)  Water 

23.  (U)  To  Investigate  the  chemical  reactions  occurring  in  a  virus  undergoing  dis¬ 
infection  by  free  or  corfcined  chlorine.  To  determine  the  loci  of  chlorine  interaction 

ith  nucleic  acids.  To  study  the  reactions  of  chlorine  with  biological  materials  and 
determine  products  of  such  reactions  under  the  conditions  of  water  disinfection. 

24.  (U)  Aqueous  solutions  of  f2  virus  wi  11  be  disinfected  with  H036C1  or  NH236C1 
between  pH  5  and  10.  The  RNA  of  Inactive  f2  will  then  be  Isolated,  hydrolyzed  and 
subjected  to  electrophoresis  to  determine  which  nucleotides  chemically  bind  chlorine. 

he  Interaction  of  chlorine  with  biological  materials  will  be  studied;  reactions  of 
urine  and  pyrimidine  analogs  will  be  emphasized. 

|25.  (U)  7710  -  7809.  During  FY78  three  reports  were  prepared  for  publication: 

"Reaction  of  Nucleotides  with  Hypochlorous  Acid,"  "Reaction  of  Uracil  with 
Hypochlorous  Acid,"  and  "Mechanism  of  Disinfection:  Incorporation  of  Cl- 36  Into 
f2  vims."  The  reaction  products  of  the  reaction  of  uracil,  uridine  and  uridine 
nonophosphate  were  determined.  It  was  found  that  trichloroacetic  acid  Is  produced 
luring  the  water  treatment  process.  The  mean  level  of  trichloroacetic  acid  In 
:ort  Detrick  tapwater  Is  50  ppb. 
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"echanlsm  of  Disinfection  and  Action  of  Free  and  Combined  Chlorine 
on  Bloloolcal  Materials 


AGENCY  ACCESSION  NO:  OA  OB  6200 


PRINCIPAL  INVESTIGATOR:  Dennis,  W.H 


BACKGROUND 


Tbe  Imoortance  of  chlorination  of  water  suoplles  for  the  prevention  of  water¬ 
borne  diseases  Impels  an  understanding  of  the  manner  In  which  chlorine  acts 
upon  viruses  and  other  bloloolcal  materials.  At  present.  Improvements  In 
the  disinfection  process  are  mainly  souoht  empirically.  However,  If  the 
mechanism  by  which  chlorine  species  Inactivate  viruses  could  be  determined,  then 
this  knowledge  could  lead  to  the  optimization  of  chlorine  use  or  better  define 
the  conditions  under  which  disinfection  mloht  be  Improved. 

Studies  were  Initiated  In  FY  77  to  understand  the  disinfection  process  on 
the  molecular  level.  Chlorine  was  found  to  bind  chemically  to  the  RNA  of  f2 
virus.  Furthermore,  the  rate  of  chlorine  addition  to  f2  paralleled  the  rate 
52  inactivation.  Chlorine  was  found  to  react  with  all  nucleotides  except 
uridine  monoDhosphate. 


PROGRESS 

1.  The  reaction  rates  of  four  nucleotides  with  aqueous  chlorine  were 
completed  between  o1'  5  and  If*. 

2.  The  reaction  of  uracil,  uridine,  uridine  monophosphate  and  yeast  RNA 
with  hypochlorous  acid  yields  trichloroacetic  acid. 

3.  Trichloroacetic  acid  has  been  found  In  tapwater  at  a  level  of  50  ppb 
(17  determinations)  and  Is  apparently  formed  during  chlorination  of 
finished  water  prior  to  distribution. 

a.  Three  oaoers  were  prepared  for  publication  covering  all  work  carried 
out  to  date. 


REFERENCES 

1.  Dennis,  W.').,  V.P.  Olivieri  and  C.W.  Kruse'  "Reaction  of  Uracil  with  Hypo- 
chlorous  Acid,"  Blochem,  Bloohys.  Res.  Com.,  S3[,  163-171  (1978). 

2.  Dennis,  W.H.,  V.P.  Olivieri  and  C.W.  Kruse',  "Mechanism  of  Disinfection: 
Incorporation  of  Cl -36  Into  f2  Virus,"  submitted  to  Water  Research. 

3.  Dennis,  W.H.,  V.P.  Olivieri  and  C.W.  Kruse',  "Reaction  of  Nucleotides  with 
Aqueous  Hypochlorous  Acid,"  submitted  to  Water  Research. 
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23.  (U)  To  develop  a  method  of  obtaining  blood  pressure  readings  of  critical 
patients  In  the  high  noise  environments  of  emergency  evacuation  vehicles  (helicopter, 
ambulance,  etc.)  where  Korotkov  sounds  can  not  be  heard. 

24.  (U)  A  standard  Sphygmomanometer  will  have  a  pressure  transducer  Installed  In 
the  pressurizing  line.  The  pressure  variations  Induced  in  the  line  when  the  cuff 
pressure  is  In  the  range  of  the  blood  pressure  will  be  detected.  Electronic  pro¬ 
cessing  will  provide  a  visual  signal  at  the  on-set  of  pulsations  (systolic)  and 
remove  the  visual  signal  when  the  pulsation  coincide  with  diastolic.  The  visual 
signal  will  cue  the  taking  of  pressure  readings  just  as  the  Korotkov  sounds  do  now 
and  can  be  used  In  conjunction  with  the  sounds  where  ambient  noise  permits  use  of 
conventional  stethoscope. 

25.  (U)  7710  -  7809.  An  I.C.  pressure  transducer  (National  Semi-Conductor  L  X  16026) 
Is  used  to  detect  cuff  pressure.  Capacity  coupling  permits  separation  of  the  pulsa¬ 
tile  pressure  from  the  steady  state  cuff  pressure.  Additional  gain  and  low  pass 
filtering  provides  good  replication  of  the  blood  pressure  wave  form.  Because  of 
Individual  variations  simple  electronic  techniques  have  not  provided  reliable  corre¬ 
lation  with  Korotkov  sounds.  More  sophisticated  techniques  were  tried.  A  commercial 
Item  developed  by  DINAMAP,  Inc.  has  recently  been  Introduced.  This  micro-processor 

nit  provides  the  same  Information  In  a  high  noise  environment.  Therefore,  this 

ffort  Is  terminated. 
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U)  Sterilizers;  (U)  Field  Sterilizers;  (U)  Fluids;  (U)  High  Boiling  Point 


3.  (U)  To  search  for  high  boiling-point  fluids  effective  as  sterilization  media 

it  much  lower  positive  pressures  than  in  current  steam  sterl lizatlon  practice. 

!4.  (U)  Complete  a  literature  search  for  non-toxic,  non-corrosive  candidate 

rluids.  Modify  controls  of  a  standard  steam  sterilizer  to  operate  at  lower  positive 
>ressures  corresponding  to  250-270  F  saturation  temperatures  of  these  fluids, 
leasure  killing  ability  with  spore  strips. 

'5.  (U)  7710  -  7809.  A  table  top  steam  sterilizer  was  operated  in  the  normal  manner 

>xcept  that  butanol  was  substituted  for  water.  It  was  found  that  sterilizing  condl- 
ions  occurred  only  In  the  lower  portion  of  the  sterilizer  body.  It  was  concluded 
:hat  the  higher  density  butanol  vapor  closes  the  trap  before  air  Is  removed  from  the 
ihairter.  A  tentative  design  change  to  the  sterilizer  employing  a  stand  pipe  Is  con- 
ildered  necessary  to  obtain  sterilization  conditions  throughout  the  body. 
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TITLE:  Sterilization  Techniques  Using  High  Boiling-Point  Fluids. 

WORK  UNIT  NO:  311 

AGENCY  ACCESSION  NO:  DA  08  6203 

PRINCIPAL  INVESTIGATOR:  Prensky,  W.  C. 


BACKGROUND 

The  use  of  a  sterilant  with  a  higher  boiling-point  than  water  would  allow 
sterilization  at  usual  temperatures  (-v  270°F)  but  at  much  lower  pressures. 
This  could  result  In  substantial  weight  and  cost  reductions  in  field 
sterilizers  due  to  thinner  pressure  chamber  walls  and  In  safer  equipment. 

A  literature  search  for  a  candidate  fluid  uncovered  only  one  compound 
(Butanol)  with  the  desired  characteristics;  mixtures  of  fluids  have  not  been 
investigated.  At  atmospheric  pressure.  Butanol  boils  at  117. 6°C  (243. 7°F) 
and  its  saturation  pressure  at  1320C  (269. 6"F),  a  common  sterilizing  tempera¬ 
ture,  is  9.6  psi.  This  compares  to  a  saturation  pressure  of  over  27  psi 
for  water  at  132°C. 

Two  Spectroline  Table-Top  Sterilizers  were  acquired  and  cycles  were  run 
using  steam  steri 1 izatlon  indicators  with  water  as  the  sterilant.  One  of 
the  sterilizers  suffered  a  valve  failure  at  this  stage.  Butanol  was  then 
used  In  the  second  sterilizer  after  minor  readjustment  of  its  thermal  con¬ 
troller.  Results  appeared  normal,  but  after  only  four  cycles,  the  same  valve 
failed  in  the  second  sterilizer.  This  valve  is  believed  to  be  an  inherent 
weakness  in  the  sterilizer  design  which  was  not  necessarily  aggravated  by 
the  use  of  Butanol. 


PROGRESS 

Sterilizers  were  repaired  and  Butanol  used  as  a  sterilant.  Thermolog  S 
integrating  strip  indicators  were  used  as  an  indication  of  sterilization. 
When  these  indicators  were  placed  in  the  lower  trays  in  the  chamber,  inte¬ 
gration  was  satisfactory;  however,  when  they  were  in  the  upper  trays,  there 
was  considerably  less  Integration.  It  was  concluded  that  butanol  vapor 
is  denser  than  air  (unlike  steam)  and  would  quickly  close  the  steam  trap  be¬ 
fore  all  of  the  chamber  air  could  be  exhausted  due  to  the  location  of  the 
trap  at  the  bottom  of  the  sterilizer.  It  was  theorized  that  this  could  be 
corrected  In  the  test  sterilizers  by  adding  a  standpipe  to  the  trapline  so 
that  its  input  is  located  high  in  the  chamber.  Arrangements  have  been 
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TITLE:  Sterilization  Techniques  Using  High  Boiling-Point  Fluids  (Cont'd). 

made  to  modify  the  sterilizers  and  run  additional  tests  using  spore  strips 
to  more  effectively  demonstrate  the  effectiveness  of  butanol  as  a  sterilant. 
Final  modifications  and  tests  are  planned  for  FV79. 
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23.  (U)  Review  existing  methods  and  modify  or  develop  new  methods  for  the  analysis 
of  aquatic  field  data  and  laboratory  toxicology  data.  Prepare  a  guide  to  be  used  in 
acute  testing  with  special  emphasis  on  experimental  design. 

24.  (U)  Literature  will  be  reviewed  In  those  areas  indicated  above  for  current 
methods  of  data  analysis.  Current  methods  will  be  critically  examined  and  modified 
or  new  ones  developed  where  warranted.  Methods  of  analysis  for  acute  and  chronic 
laboratory  toxicity  data  will  be  evaluated  with  special  reference  to  aquatic  toxicity 
tests. 


25.  (U)  7710  -  7809.  Completed  literature  review  relating  to  binary  data  gathered 

for  toxicological  purposes.  Obtained  access  to  SAS  program  for  the  laboratory.  Pro 
duced  a  guide  for  contractors  and  in-house  personnel  relating  minimum  requirements, 
design  criterion,  required  analyses,  specific  examples  for  acute  toxicity  tests. 
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TITLE:  Compilation  and  Improvement  of  Statistical  Methods  for  Binary 
Responses,  the  Analysis  of  Aquatic  Field  Data  and  Laboratory 
Toxicology  Data 

WORK  UNIT  NO:  312 

AGENCY  ACCESSION  NO:  DA  OB  6216 

PRINCIPAL  INVESTIGATOR:  Highfill,  J.W. 


BACKGROUND 

A  summary  of  activity  includes  two  primary  areas.  One  is  the  collection 
and  evaluation  of  work  relating  to  median  response  level  from  dichotomous 
responses.  The  other  is  the  preparation  of  ideas  from  data  collected  in 
the  laboratory  and  In  the  field. 

Historically,  several  methods  have  been  given  for  calculating  a  measure 
which  would  represent  an  exposure  level  that  would  kill  one-half  of  the 
exposed  individuals.  One  could  say  that  empirical  needs  and  observations 
preceded  much  of  the  mathematical  development.  Through  procedures  of 
estimation,  complicated  analyses  have  been  presented.  Since  much  of  this 
work  was  done  before  computers  were  available,  alternate  procedures  were 
developed.  This  has  meant,  for  relatively  new  areas  like  aquatic  bio- 
assay,  that  less  than  satisfactory  methods  of  analysis  have  been  applied 
and  that  some  have  been  applied  Improperly. 


PROGRESS 

To  date,  graphical  methods  and  moving  average  methods  have  been  evaluated. 
Both  had  been  used  by  bioassayists  as  alternatives  to  the  more  statisti¬ 
cally  sophisticated  methods  of  probit  and  logit.  The  work  by  Finney  on 
probit  has  been  well  studied  and  a  new  awareness  of  recent  developments 
In  logit  exists  because  of  this  work.  Pertinent,  recent  statistical 
articles  have  been  obtained  and  reviewed. 

Some  statistical  packages  for  probit  estimates  were  evaluated.  One 
package  that  looks  particularly  promising  is  Statistical  Analysis  System 
(SAS).  It  not  only  presents  the  desired  statistical  summaries  but  also 
graphs  the  data  and  the  weighted  regression  line.  It  has  options  for 
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plots  on  the  original  concentration  scale  or  a  transformed  concentration 
scale.  SAS  Is  available  to  the  laboratory. 

A  meeting  In  Minneapolis,  MN,  on  the  data  analysis  of  aquatic  field 
data  was  attended  In  May  1977.  An  applied  statistics  meeting  was 
attended  In  Princeton,  NJ,  In  Decenter  1977. 

A  draft  of  Guldel ines  for  Contractors  Doing  Acute  Testing  has  been  coro- 


a  a  rare  ot  mioennes  Tor  contractors  Doing  Acute  Testing  has  been  com¬ 
pleted.  Its  primary  purpose  is  to  bridge  the  gap  between  the  theory  in 
statistics  and  the  background  of  the  researchers.  Areas  considered  in 
the  guide  are  minimum  requirements  of  running  the  experiment,  the 
recommended  methods  of  analysis,  the  reporting  of  results,  and  some 
examples. 
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23.  (U)  To  develop  a  system  for  laboratory  evaluation  of  biological  control  potential 
Df  arthropod  pathogens  for  arthropods  of  medical  Importance. 

24.  (U)  Two  protozoan  mosquito  pathogens  of  Thai  Aedes  aegyptl  will  be  used  as  models 
to  develop  and  test  protocols  for  the  preliminary  evaluation  of  the  efficiency,  safety, 
mass  production  potential,  storage  characteristics ,  and  resistance  to  denaturatlon  in 
the  environment,  of  candidate  biological  control  agents  for  mosqul toes. 

25.  (U)  7710  -  7809.  Dose- transmission  data  and  dose-mortality  data  as  indices  of 
efficiency  have  been  acquired  and  the  experiments  are  being  repeated  and  expanded  upon. 
Preliminary  experiments  indicate  a  high  level  of  probability  that  sterile,  homogeneous 
suspensions  of  spores  can  be  acquired  for  use  In  safety  testing  and  In  attempts  at 
culturing  the  pathogens.  Storage  experiments  are  underway  and  Indicate  one  of  the 

athogens  can  be  frozen  for  up  to  16  weeks  with  virtually  no  loss  In  Infectlvlty. 
tudles  of  the  developmental  cycle  and  hlstopathology  of  the  pathogens  are  nearing 
ompletlon. 
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BACKGROUND 

The  Army  Is  a  major  user  of  chemical  pesticides  In  meeting  Its  responsi¬ 
bility  to  guard  the  health  and  welfare  of  military  personnel,  dependents, 
installation  Inhabitants  and  military  property  as  required  by  DoD  Dir 
4150.7,  AR  40-5,  AR  200-1,  and  AR  420-76.  The  Army  Is  also  required  by 
executive  orders,  departmental  directives,  and  regulations  to  minimize 
environmental  insult  resulting  from  Its  activities.  It  Is  the  current 
dogma  of  insect  pest  management  that  environmental  Insults  resulting  from 
pest  management  operations  will  be  minimized  by  development  and  Implemen¬ 
tation  of  Integrated  pest  management  (IPM)  methods  which  minimize  use  of 
chemical  Insecticides  (Entomol.  Soc.  Am.  Spec.  Publ.  75-2,  Aug  75). 

By  mission  statement.  It  Is  the  responsibility  of  USAMBRDL  to  conduct  the 
Surgeon  General's  program  In  IPM  research.  This  project  represents  a  first 
step  in  the  development  of  mosquito  pathogens  as  components  of  an  IPM  pro¬ 
gram.  Agents  developed  will  be  Integrated  with  controlled  release, 
biodegradable  formulations  of  conventional  pesticides  in  such  a  way  as 
to  minimize  use  of  chemical  pesticides  and  their  attendant  environmental 
problems. 

Experience  with  pathogens  currently  In  commercial  use  against  agricultural 
and  forest  Insect  pests  Indicates  that  for  successful  use  pathogens  must 
be  efficient,  safe,  economically  producible,  amenable  to  storage  and  trans¬ 
port,  and  resistant  to  degradation  by  environmental  factors  such  as 
sunlight.  Several  hundred  mosquito  pathogens  are  known  (Bull.  WHO,  Vol  55, 
Supplement,  1977),  but  the  usefulness  of  these  in  IPM  programs  Is  virtually 
uninvestigated.  Numerous  studies  of  mosquito  pathogens  have  been  basic 
in  nature,  and  no  research  program  underway  In  the  United  States  addresses 
the  full  range  of  challenges  Involved  In  evaluating  and  developing 
pathogens  as  components  of  an  Integrated  pest  management  system  for 
mosqul toes. 
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Our  approach  to  this  challenge  Is  first  to  select  pathogens  for  develop¬ 
ment  that  have  a  high  probability  of  success.  The  large  number  of 
mosquito  pathogens  identified,  their  diversity,  and  the  dearth  of  informa¬ 
tion  regarding  them  require  that  a  screening  system  be  developed  to 
select  those  with  potential  usefulness.  This  system  should  permit  the 
expedient,  inexpensive  acquisition  of  preliminary  Information  regarding: 

(1)  Safety,  (2)  Efficiency,  (3)  Mass  Production  Potential,  (4)  Storage 
Properties,  and  (5)  Resistance  to  Environmental  Degradation. 

The  present  study  is  designed  to  Incorporate  information  fiom  the  current 
scientific  literature  with  experience  gained  with  two  model  host-pathogen 
systems  from  Thailand  in  the  development  of  a  screening  system  for  the 
preliminary  assessment  of  biological  control  potential  of  mosquito  pathogens. 

PROGRESS 

Biological  information  necessary  for  the  laboratory  manipulation  and  main¬ 
tenance  of  microsporidlan  (UK10)  and  hel icosporidlan  (UK2)  (Protozoa: 
Sporozoa)  pathogens  of  Aedes  aegypti  has  been  accumulated  by  experimenta¬ 
tion.  Production  of  quant {ties  of  spores  of  both  pathogens  sufficient  for 
their  use  as  models  in  the  accomplishment  of  the  objective  is  assured. 

Spore  production  in  the  natural  host  now  proceeds  by  standardized  methods. 

Influence  of  the  following  parameters  on  transmission  rates  has  been 
quantified:  dose,  duration  of  exposure,  age  of  larvae  at  exposure.  Produc¬ 
tion  of  UK2  spores  in  Ae.  aegypti  larvae  has  been  optimized  and  experiments 
relative  to  the  optimization  of  UK10  spores  are  underway.  Accumulation 
of  sectioned  and  smeared  specimens  necessary  for  the  life  cycle  and 
taxonomic  description  (Including  spore  ultrastructure)  of  both  pathogens 
will  be  completed  by  end  of  FY78.  Preliminary  studies  to  evaluate  the 
efficiency  of  both  pathogens  as  biological  control  agents  for  Ae.  aegypti 
demonstrated  that  both  agents  could  cause  100  percent  mortality  in  tne 
host.  Percent  mortality  was  directly  related  to  dosage.  Time  to  mortality 
was  Inversely  related  to  dosaqe.  Spore  production  in  infected  larvae 
Indicated  a  potential  to  return  to  the  environment  well  over  one-hundred 
times  as  many  spores  as  were  used  to  cause  Infections.  Attests  to  store 
spores  of  UK10  by  freezing  with  several  cryoprotectants  were  unsuccessful. 
However,  this  vertically  transmitted  pathogen  Is  maintained  for  at  least 
three  months  in  Infected  host  ova.  Spores  of  UK2  could  be  frozen  for 
up  to  three  months  with  little  loss  of  infectivity.  Study  of  long  term 
storage  potential  of  UK2  by  freezing  is  under  way.  Attempts  to  acquire 
homogeneous  suspensions  of  both  pathogen  spores  by  centrifugation  on 
silicate  gradients  gave  promising  results.  A  bibliography  of  over  6000 
literature  references  relative  to  biological  control  of  arthropods  with 
pathogens  has  been  accumulated  as  an  information  resource. 
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